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ABSTRACT 
 
John Mallory Rose: A Process Evaluation of the North Carolina BEAUTY and Health Project 
(Under the direction of Laura Linnan) 
 
This dissertation is a process evaluation of a community-based participatory research study, the 
North Carolina BEAUTY and Health Project.  The BEAUTY Project was a beauty salon-based 
cancer prevention study for African American women designed to test the effects of two intervention 
strategies – stylist training workshops (STW) & targeted health magazines (THM) – on three primary 
behavioral outcomes:  dietary fat, fruit and vegetable, and physical activity.  To help interpret the 
BEAUTY Project main results, this dissertation had two aims: 1) Evaluate implementation of the 
BEAUTY Project to determine the extent to which the intervention strategies were implemented as 
intended; and 2) Assess the relationship between the implementation measures and the BEAUTY 
Project outcomes.  For aim one, comparing salons assigned to the STW strategy to those that were not 
(STW versus non-STW) with a variety of analytic methods, the study examined different aspects of 
intervention implementation, including stylist exposure to the training workshops, stylist delivery of 
intervention to customers, observed intervention-related health talk between stylists and customers, 
and customer exposure to the intervention strategies.  The results of this study provide evidence of 
STW implementation problems including moderate to low stylist exposure to training with declining 
attendance over time; failure of stylists to deliver targeted health messages to customers; lack of 
increased  intervention-related health talk observed in STW salons than in non-STW salons; and, low 
levels of customer-reported intervention-related health talk with stylists, including from those in STW 
salons (vs. customers in non-STW salons).  For aim two, multilevel modeling was used to re-evaluate 
intervention effects by incorporating implementation variables as predictors.  Implementation 
variables related to the STW strategy (e.g., customer-reported health talk with stylist, stylist training 
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dose received) are not associated with the primary outcomes.  In contrast to results for the stylist 
training workshop strategy, customers who received targeted health magazines reported moderate to 
high exposure and magazine exposure had a significant and positive effect on fruit and vegetable 
consumption.  Future research in beauty salons should focus on exploring and refining the role of 
cosmetologists as intervention partners, as well as further developing and refining process evaluation 
methods and measures.   
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CHAPTER 1. INTRODUCTION 
A central question for health promotion intervention studies is whether treatment has the desired 
effect on the targeted outcomes – in other words, was it effective.  A critical assumption for such 
studies is that the devised intervention was actually delivered and received by the subjects in a 
manner consistent with its design and intent.  However, numerous studies have demonstrated that this 
assumption does not always hold true (Baranowski & Stables, 2000; Linnan & Steckler, 2002).  This 
is because many health promotion intervention studies occur in community settings where 
investigators have less than optimal control over intervention implementation (Linnan & Steckler, 
2002; Lipsey, 1990).  Therefore, it is necessary to evaluate and understand intervention 
implementation as part of the central effort of evaluating intervention effectiveness.   
Process evaluation is a critical component of conducting comprehensive evaluations of health 
promotion interventions (Baranowski & Stables, 2000; Basch, Sliepcevich, Gold, Duncan, & Kolbe, 
1985; Glasgow, Vogt, & Boles, 1999; Linnan & Steckler, 2002; Rezmovic, 1982).  A central function 
of process evaluation is to assess implementation of a program’s activities or an intervention’s 
strategies and components (Baranowski & Stables, 2000; Dusenbury, Brannigan, Falco, & Hansen, 
2003; Flay, 1986; Linnan & Steckler, 2002; Orwin, 2000).  Process evaluation can help researchers 
monitor and describe intervention implementation, improve intervention design and delivery, better 
establish internal validity and interpret evaluation outcomes, and lead to a more complete 
understanding of how interventions bring about change in targeted populations.  Ultimately, process 
evaluation can assist the development of feasible and effective interventions with high probabilities 
for broad dissemination, long-term sustainability, and significant impact for population health.   
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The North Carolina BEAUTY and Health Project (hereafter the BEAUTY Project) was a four-
year (2002-2006) randomized control trial designed to test the influence of theory-based, multiple-
level intervention strategies on modifiable cancer-related behavioral risk factors among African 
American women who patronize beauty salons.  The study had three primary behavioral outcomes:  
(1) percentage of calories from dietary fat; (2) fruit and vegetable consumption; and (3) engaging in 
regular physical activity.  The study was designed to test the independent and combined effects of two 
main intervention strategies:  (1) stylist training workshops (STW), and (2) targeted health magazines 
(THM).  With that design, the investigators sought to compare an intervention strategy which had 
already been shown to be effective (the targeted health magazines) against and in combination with a 
new, innovative strategy (stylist training workshops) based in a ubiquitous community setting (the 
beauty salon) and utilizing existing relationships between community members (stylists and their 
customers).   
In general, community and work settings are natural sociocultural contexts in which health 
beliefs, knowledge, and behaviors are shaped, and are potential sites for health promotion programs 
and research (Green, Poland, & Rootman, 2000; Whitelaw et al., 2001).  An increased focus on 
community and work settings may enhance efforts to address critical public health issues, such as 
health disparities in cancer mortality and morbidity, by extending outreach among underserved 
populations.  Beauty salons are potentially powerful community and workplace settings for cancer 
prevention and control among African American women (Linnan, Emmons, & Abrams, 2002; Linnan 
& Ferguson, 2007; Linnan, Ferguson et al., 2005; Linnan et al., 2001; Solomon et al., 2004).  Beauty 
salons are ubiquitous in American communities, are visited by women regularly for extended periods 
of time, and are familiar, comfortable places where customers engage in conversation with their 
stylists about a variety of issues, including health.  In addition, it is common for women to establish 
and maintain a long-term trusting relationship with their stylists.  But despite this potential, salon-
based interventions largely have not been systematically and rigorously evaluated.  Thus, it remains 
to be demonstrated that health promotion interventions with high public health impact can be 
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successfully implemented in beauty salons.  In order to address this gap, Linnan and colleagues 
undertook the BEAUTY Project with funding from the American Cancer Society (Grant # TURSG-
02-190-01-PBP) to provide evidence on the effectiveness of a salon-based health promotion and 
cancer prevention intervention targeting African American women. 
Results from the initial effectiveness analyses for the BEAUTY Project indicated that treatment is 
not significantly associated with the outcomes (Linnan, et al., in preparation).  The absence of a 
detectable treatment effect for the study could be attributed to a number of factors.  For example, it is 
possible that the intervention strategies were not strong enough to bring about the desired behavioral 
changes (intervention failure).  Alternatively, it is also possible that the intervention strategies were 
not sufficiently implemented as intended to actually achieve their potential effects (implementation 
failure).  In order for the BEAUTY Project’s investigators to interpret and explain the main results of 
the study, it is necessary to use the available process evaluation data to systematically assess 
intervention implementation and explore the relationship between implementation and outcomes.   
The purpose of this dissertation study is to use process evaluation data from the BEAUTY Project 
to determine the extent to which study participants were exposed to the Project’s intervention 
strategies, and whether intervention exposure influenced the Project’s targeted behavioral outcomes.  
With this purpose in mind, the present study has two aims: 
Study Aim I: Evaluate implementation of the BEAUTY Project to determine the extent to 
which the intervention strategies were implemented as intended; and  
Study Aim II: Assess the relationships between the implementation measures and the study 
outcomes for the BEAUTY Project.   
For Study Aim I, I conduct a systematic implementation assessment using available process 
evaluation data from the BEAUTY Project.  The goal of an implementation assessment is to 
determine the extent to which a program and its intervention components are implemented as 
designed and intended (Baranowski & Stables, 2000; Dusenbury et al., 2003; Flay, 1986; Linnan & 
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Steckler, 2002).  The overall research question for this study aim asks: to what extent were 
participants exposed to the intervention strategies?   
For this study I focus primarily on the stylist training workshop (STW) intervention strategy for 
several reasons.  First, systematic and rigorous evaluations of salon-based health promotion 
interventions are notably absent from the scientific literature.  Between the two main strategies, the 
STW strategy is the only one that truly relies on the salon setting and stylists as intervention agents 
for its implementation.  The targeted health magazines (THMs) are not inherently dependent on the 
salons or stylists for their implementation – they could be distributed to any particular audience 
recruited through a variety of settings.  In other words, the STW strategy is what makes the BEAUTY 
Project unique and innovative, and most in need of an examination afforded by process evaluation.   
Second, the BEAUTY project provides more data for evaluating implementation of the STW 
strategy than for the THM strategy.  Data for evaluating the STW strategy are available from multiple 
sources and at multiple levels, providing the opportunity to paint a broader and more detailed picture 
of intervention implementation.   
But even though the focus is on the STW strategy, the THM strategy cannot be ignored 
completely.  The BEAUTY Project was designed to test the independent and combined effects of the 
two intervention strategies.  Some customers were randomized to a treatment condition where they 
would be potentially exposed to both strategies.  For these customers, exposure to both strategies 
could have a greater effect on their targeted risk behaviors than either strategy alone.  In addition, 
there could be a synergistic effect between strategies, whereby exposure to one either positively or 
negatively influences the other.  Therefore, for the examination of intervention exposure for the 
customers, it is necessary to take account of both strategies.   
For Study Aim II, I evaluate the relationship between intervention implementation and the 
primary outcomes for the BEAUTY Project.  The overall research question for this study aim asks:  
Does extent of intervention exposure influence the primary outcomes?  Given the null results for the 
initial effectiveness analyses, we must try to understand if problems with the implementation of the 
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intervention strategies had an influence on those results before we conclude that the intervention 
strategies themselves were ineffective.  If the intervention strategies were not implemented as 
intended, i.e., if there is substantial variability in the extent to which customers were exposed to the 
intervention, then our ability to detect the main treatment effect is diminished.  Therefore, I 
incorporate process evaluation measures into analyses of the primary outcomes to see if they improve 
the ability to predict change in the targeted cancer-related risk behaviors.   
The proposed study will be able to contribute to the larger BEAUTY Project trial in several ways.  
First, it will provide descriptive data on actual program implementation.  Second, it will help 
investigators interpret and explain the targeted outcomes for the larger trial.  Third, it will provide 
guidance for improving intervention approaches and strategies in the salons for future iterations of the 
BEAUTY Project.  Fourth, by improving our understanding of what intervention strategies can be 
feasibly implemented in African American beauty salons, it will contribute to the long-term 
development, dissemination, maintenance, and population impact of salon- and community-based 
health promotion programs.   
This dissertation report is organized according to the two study aims.  Chapter 2 provides a 
detailed description of the BEAUTY Project, along with a discussion and review of the issues and 
literature related to the purpose and aims of the present study.  Chapter 3 provides an overview of the 
methods used for the present study, including the study design, the samples and data sources available 
for analysis, the measures used, and the general analytical approach.  Chapters 4 through 7 provide 
detailed methods and results related to Study Aim I, including respectively stylist dose received, 
stylist dose delivered, observed health talk in the salons, and customer dose received.  Chapter 8 
addresses Study Aim II and provides results from the analyses of the primary outcomes using the 
process measures assessed in Study Aim I as covariates.  Lastly, Chapter 9 provides a summary of the 
results across the two study aims and discusses the implications of those results.   
 
CHAPTER 2. BACKGROUND 
2.1 The North Carolina BEAUTY and Health Project 
Community and work settings are natural sociocultural contexts in which health beliefs, 
knowledge, and behaviors are shaped, and are potential sites for health promotion programs and 
research (Green et al., 2000; Whitelaw et al., 2001).  Furthermore, an increased focus on community 
and work settings may enhance efforts to address critical public health issues, such as health 
disparities in cancer mortality and morbidity, by extending outreach among underserved populations.  
For example, African American women have historically suffered a disproportionate burden of cancer 
mortality.  In North Carolina, the age-adjusted breast cancer mortality rate for African American 
(AA) women is 34.1/100,000 vs. 23.6/100,000 for White women, while the age-adjusted colorectal 
cancer mortality rate among AA women is 22.5 vs. 15.3 for White women (National Cancer Institute, 
2003).  All-cause cancer mortality rates are 182.5/100,000 for AA women vs. 159.4/100,000 for 
White women (National Cancer Institute, 2003).  Thus, there is a clear need for efforts to promote 
cancer awareness and preventive behaviors among African American women, including new and 
innovative initiatives in community and workplace settings. 
Through a series of formative and pilot studies, Linnan and colleagues established evidence that 
beauty salons are potentially powerful community settings, and licensed cosmetologists (aka, stylists) 
may be able to serve as effective lay health educators, for cancer prevention and control among 
African American women (Linnan et al., 2002; Linnan & Ferguson, 2007; Linnan, Ferguson et al., 
2005; Linnan et al., 2001; Solomon et al., 2004).  Several features of African American beauty salons 
can potentially facilitate health promotion interventions.  First, salons are ubiquitous, with 219,456 
licensed salons and 1.23 million licensed cosmetologists in the United States (Rudner, 2003), and 
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11,304 salons and over 60,000 licensed stylists in the state of NC (North Carolina State Board of 
Cosmetic Art Examiners, 2002).  Second, salons are visited by women regularly and for extended 
periods of time:  according to baseline customer survey data from the current BEAUTY Project, 
almost 90% of customers visit the beauty salon at least once every 7 weeks, and 67% of customers 
report spending more than 2 hours during a typical salon visit.  Third, salons are familiar, comfortable 
places where customers engage in conversations with their stylists and other customers about a 
variety of issues, including health topics (Linnan & Ferguson, 2007; Solomon et al., 2004).   
Fourth, African American women entrust stylists with their hair care and helping them maintain a 
positive self-image, and can develop loyal, long-term relationships with their preferred stylist.  
Stylists are trained to make their customers feel welcomed and valued by asking questions and 
sharing information, and establishing a comfortable rapport.  In the context of the salon setting, 
stylists and clients can develop a familiar, friendly, and trusting relationship in which they discuss 
various topics, including personal issues.  As a result, customers may be willing to accept information 
and advice from their stylists about a variety of health issues, including cancer prevention and risk 
reduction.  Stylists may serve as “natural helpers” for their customers and in their communities, and 
are potentially useful for supporting health promotion efforts.  Natural helpers are “individuals whom 
others spontaneously seek out for advice, support, and assistance” (Earp & Flax, 1999 p. 16). Public 
health interventions that have utilized natural helpers trained as peer educators or lay health advisors 
have had some success among women and minority groups (Campbell et al., 1999; Campbell et al., 
2000; Elder et al., 2005; Keyserling et al., 2000; Linnan et al., 1990; Tessaro et al., 2000; Thomas, 
Earp, & Eng, 2000), but other intervention studies have not had clear-cut results, possibly due to low 
reach or exposure to the intervention (Arcury, Marin, Snively, Hernandez-Pelletier, & Quandt, 2008; 
Campbell et al., 2004; Earp et al., 2002; Kegler & Malcoe, 2004).   
Linnan and associates have argued that cosmetologists have the potential to make a powerful 
contribution to the public’s health if appropriately trained to deliver cancer prevention messages to 
their customers (Debnam, 2002; Linnan, Ferguson et al., 2005; Linnan et al., 2001; Linnan et al., 
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2007; Mangum, 2005; Solomon et al., 2004).  However, salons are busy work environments and 
cosmetologists have demanding work schedules, so training cosmetologists to deliver meaningful and 
persuasive health messages to their customers may prove challenging  (Sadler, Thomas, Gebrekristos, 
Dhanjal, & Mugo, 2000).  Nevertheless, the few reports available on previous beauty salon 
interventions indicate that training cosmetologists may be feasible and effective in motivating health 
behavior changes among their customers.  Howze and colleagues (1992) trained eight hairstylists to 
deliver mammography screening recommendations, and customers exposed to the trained 
cosmetologists improved cancer knowledge, beliefs, intentions, and were more likely to get a 
mammogram at a one-year follow-up.  Sadler and associates trained cosmetologists to deliver breast 
health messages to customers (Sadler, Thomas, Dhanjal, Gebrekristos, & Wright, 1998; Sadler et al., 
2000):  customers reported high receptivity to receiving health information from their stylists, and the 
cosmetologists reported their participation in the study to be a rewarding experience with “no 
negative impact on their business”.  In previous pilot research, Linnan and associates found that 
cosmetologists were open to a variety of training options (videos, workshops, and written materials), 
and that they preferred a participatory/partnership model with financial incentives to attend trainings 
(Linnan et al., 2001). Madigan and colleagues (2000) reported good participation among 
cosmetologists with the provision of stipends to attend two four-hour training workshops focused on 
cardiovascular disease.   
Despite this potential, salon-based interventions largely have not been systematically and 
rigorously evaluated.  Evidence about the impact of training on the cosmetologists, their interactions 
with their customers, or on their customers cognitions and behaviors has not been established in the 
scientific literature.  Thus, it remains to be demonstrated that health promotion interventions with 
high public health impact (Glasgow et al., 1999) can be successfully implemented in beauty salons.  
In order to address this gap, Linnan and colleagues undertook the North Carolina BEAUTY and 
Health Project (aka, the BEAUTY Project), funded by the American Cancer Society (Grant # 
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TURSG-02-190-01-PBP), to provide evidence on the effectiveness of a salon-based health promotion 
and cancer prevention intervention targeting cancer disparities among African American women. 
2.1.1 BEAUTY Project Study Design 
The BEAUTY Project is a four-year (2002-2006) randomized control trial designed to test the 
influence of theory-based, multiple-level intervention strategies on modifiable cancer-related 
behavioral risk factors among African American women who visit beauty salons.  A 2x2 factorial 
design (see Figure 1) was selected to test the independent and combined effects of the two main 
intervention strategies implemented in the salons:  (1) stylist training workshops (STW), and (2) 
targeted health magazines (THM).  The beauty salon was the unit of randomization and intervention, 
while salon customer was intended as the unit of analysis for the study outcomes.  Each participating 
salon was randomly assigned to one of four treatment arms: (1) stylist training workshops only 
(TRAINING); (2) targeted health magazine only (MAGAZINE); 3) both stylist training workshops 
and targeted health magazines (BOTH); or, 4) neither magazine nor stylist training (CONTROL).  
The customers of each salon received the specific intervention for the treatment arm to which their 
salon was assigned.   
 
Figure 1. 2x2 Factorial Study Design for the N.C. BEAUTY and Health Project 
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Training Workshop 
  Yes No 
Targeted 
Health 
Magazine 
Yes 
BOTH 
+ displays 
MAGAZINE 
+ displays 
No 
TRAINING 
+ displays 
CONTROL 
alternate displays 
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The targeted health magazine strategy was selected for comparison because of its relative 
effectiveness, ease of development, low cost, and potential for widespread diffusion as a public health 
intervention.  Targeted and/or tailored health education materials have been shown to be effective in 
addressing public health issues, including among minority and underserved populations (Kreuter, 
Strecher, & Glassman, 1999; Skinner, Campbell, Rimer, Curry, & Prochaska, 1999).  Tailored health 
education materials, which include highly individualized health information, require the development 
of sophisticated, labor-intensive message libraries, plus additional programming and production costs, 
to produce personalized products (Kreuter & Skinner, 2000). In contrast, targeted health education 
materials rely less on expensive customization based on individual characteristics and more on the 
cultural, social, and demographic characteristics of a defined population subgroup (Kreuter & 
Skinner, 2000).  While tailored and targeted materials have proven effective, at the time the 
BEAUTY Project was proposed, evidence of the superior efficacy of one method over another had 
not been established (Kreuter & Skinner, 2000).  Thus, well-designed targeted materials that take into 
account cultural beliefs, norms, and preferences of a particular group (e.g. African American women), 
and link beauty and health issues, may represent an effective, less costly, and more diffusion-ready 
option for changing health behavior.   
2.1.2 Participant Recruitment and Sampling 
Recruitment of study participants for the BEAUTY Project occurred in a stepwise fashion at the 
salon, stylist, and customer levels.  Project staff initially recruited beauty salons through the salon 
owners, followed by recruitment of stylists working in those salons, and then finally customers of the 
recruited salons.  Recruitment procedures and results for these three levels are described below. 
2.1.2.1 Salons and Stylists 
Salons located in central North Carolina were identified based on pre-specified criteria and 
invited to participate in the project (Debnam, 2002; Linnan, Debnam et al., 2005).  Specifically, 
salons were eligible to participate in the study if they: (1) were located within a 75-mile radius of 
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Chapel Hill; (2) were not part of a franchise; (3) served primarily African American customers; and 
(4) served at least 75 customers.  First, project staff obtained a list of all state licensed beauty salons 
licensed as of 2002 from the North Carolina State Board of Cosmetic Art Examiners (North Carolina 
Board of Barber Examiners, 2005).  Then, out of 12,319 licensed salons, a total of 5,119 were found 
to be located within a 75 mi radius of Chapel Hill.   
Second, salons known to be part of franchises were excluded, leaving a total of 4,462 potentially 
eligible salons.  After matching phone numbers of the remaining licensed salons to confirmed 
telephone listings, staff identified 2,628 salons as approachable.  This group was further divided into 
two recruitment phases based on distance to Chapel Hill: n=1,413 salons for phase 1 (closest to 
Chapel Hill) and n=1,215 salons for phase 2.  Since the recruitment goal was met with the phase 1 
group, it was not necessary to recruit salons from phase 2.   
Third, using a combination of contact methods -- e.g., (1) referral from project advisory board 
members; (2) in-person visits or “drop-ins” to salons; and (3) telephone “cold” calls to salons -- 
project staff contacted salon owners to verify eligibility in terms of the third (served primarily African 
American customers) and fourth (served at least 75 customers) criteria, resulting in a pool of 62 
interested and eligible salons.   
As a final step in the salon recruitment process, the 62 remaining salons were required to recruit 
at least 55 customers to join the BEAUTY Project study using a standardized customer recruitment 
protocol.  Ultimately, 40 eligible African American beauty salons were able to recruit the minimum 
number of customers and agreed to participate in the NC BEAUTY and Health Project.  These salons 
were randomized to one of the four treatment arms, resulting in 10 salons in each arm.  Three salons, 
all from the CONTROL arm, withdrew from the study, which resulted in a total of 37 salons 
completing the project (Table 1):  (1) One salon closed due to space leasing problems, and all of the 
stylists moved on to different salons; (2) One salon owner discontinued her salon’s involvement 
because she felt the educational displays took up too much space and that customers were not 
attending to the displays; (3) One owner withdrew her salon from the study because the stylist who 
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agreed to be responsible for the salon’s involvement had to leave for an extended amount of time due 
to illness; the owner did not want to be involved to the degree required and no other stylist took on 
the responsibility.   
Owners of the initial 40 participating salons were asked to sign a study agreement form 
describing the BEAUTY Project and outlining their responsibilities or role as participants.  Because 
some salons had more than one owner, a total of 42 owners out of the final group of 37 salons were 
enrolled in the project (45 owners out of the initial 40 salons) (Table 1).  In addition, all licensed 
stylists in the participating salons were invited to join the project and sign a study agreement form, 
which outlined their responsibilities or roles as well.  A total of 27 stylists (not including owners, who 
were also licensed stylists) out of the final group of 37 salons were eventually enrolled in the project 
(28 stylists out of the initial 40 salons) (Table 1). 
2.1.2.2 Customers 
Salon customers were recruited for the BEAUTY Project during enrollment events held in the 
participating salons.  As described above, each salon was required to recruit at least 55 customers 
during these events to participate in the project, and only those salons that met this requirement were 
eventually enrolled.  During the enrollment events, stylists invited each customer visiting the 
participating shop to join the study if she was: (1) an African American woman; and (2) at least age 
18.  If she met these initial criteria, then she was asked to fill out an additional eligibility form and to 
sign an informed consent agreement form.  Project staff collected these forms, and the eligibility 
forms were reviewed to identify the final set of eligible customers.  The eligible customers were then 
sent by mail the baseline Beauty and Health Survey questionnaire and asked to complete and return it.  
Once the completed BHS questionnaires was returned and received then the customer was considered 
fully enrolled in the study.  The initial 40 salons enrolled in the study at baseline were able to recruit a 
total of 1209 customers, with a total of 1122 remaining after salon attrition (Table 1).  Among the 
initial 40 salons, an average of 30 customers completed the survey per salon (range 8-55), with 
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approximately equal numbers of customers across the four study conditions.  Due to salon attrition, 
which occurred exclusively in the CONTROL condition, the total number of enrolled customers in 
the CONTROL condition decreased after the baseline assessment.   
 
Table 1.  Recruitment Results by Study Condition (after salon attrition, n=37) 
Study 
Condition 
Number of 
Salons 
Number of 
Owners 
Number of Enrolled 
Stylists 
Number of Enrolled 
Customers 
BOTH 10 13 5 297 
TRAIN 10 12 5 306 
MAG 10 10 10 305 
CONTROL 7 7 7 214 
TOTALS 37 42 27 1122 
 
2.1.3 Intervention Design and Strategies 
Depending on study condition, the BEAUTY Project was testing the effects of two intervention 
strategies -- (1) targeted health magazines (THM), and (2) stylist training workshops (STW) -- in 
participating African American beauty salons.  In addition, the project included in-salon educational 
displays and other supplementary print materials designed to complement the two strategies in the 
three intervention treatment arms (BOTH, TRAINING, MAGAZINE).   
2.1.3.1 BEAUTY Campaigns and Health Messages 
Using the strategies, and building on formative research with beauty salon customers and stylists 
(Linnan & Ferguson, 2007; Linnan et al., 2001; Solomon et al., 2004), the BEAUTY Project 
delivered a core set of health messages relevant to cancer prevention that addressed: (1) obtaining 
recommended cancer screening tests; (2) increasing fruit and vegetable consumption; (3) decreasing 
dietary fat intake; (4) increasing daily physical activity levels; and (5) achieving and maintaining a 
healthy body weight.  The core health messages were delivered to salon customers via in-salon 
educational displays, the targeted health magazines, and/or their trained stylists through a series of six 
quarterly campaigns, each one with a specific theme and related set of secondary health messages, 
over a 18-month intervention period (see Table 2).  Project staff used a standardized campaign 
development process to create the six campaigns around the core messages (Jarblum, 2005).  For each 
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campaign there was a corresponding in-salon display, targeted health magazine, and stylist training 
workshop, all focused on the core health message specific to that campaign.  Thus, over the entire 
intervention period, there were a total of six training workshops for enrolled stylists working in salons 
assigned to the TRAINING or BOTH arms.  Additionally, there were six targeted health magazines 
delivered to participating customers of the salons assigned to the MAGAZINE or BOTH arms.  
Furthermore, there were six intervention displays installed in the salons assigned to the BOTH, 
TRAINING, and MAGAZINE arms (while six alternative displays were installed in the CONTROL 
arm salons. 
 
Table 2.  Health Messages and Intervention Campaigns 
Campaign 
Name/Theme Dates 
Core Message / 
Risk Factors Secondary Health Messages 
Control Group 
Message 
1. The Good News 
About Cancer 
Prevention 
Jan-
Mar 
2004 
All:  
• Fruit and 
vegetable 
consumption 
• Dietary fat intake 
• Physical activity 
• Cancer screening 
(mammogram, 
pap, colonoscopy) 
• Weight 
A – “African American women (compared 
with White Women) are diagnosed with 
cancer more often and are more likely to die 
with they are diagnosed with cancer!” 
B – “Good news: More than 50% of cancers 
can be prevented by making changes in our 
lifestyle. . . especially, eating at least five to 
nine servings of fruits of vegetables a day, 
being physically active for at least 30 
minutes most days of the week, and limiting 
exposure to smoke” 
C – “Talk with your doctors and get 
recommended cancer screening tests so that 
if you have cancer, it can be found at an 
early stage when it is easier to treat.” 
D – Use the 1-800-4 CANCER phone 
number to get more information about 
cancer, and how to reduce your risk.   
• Foot care 
2. Get Movin – 
Every little move 
counts for 
BEAUTY and 
Health 
Apr-
Jun 
2004 
• Physical activity 
• Weight 
A – “Get 30-10-5! That’s 30 minutes of 
physical activity, in as short as 10 minutes at 
a time, for at least five days of the week.”   
B – “Maintain a healthy weight with 
physical activity and you will reduce your 
risk of cancer!”   
C – “Find one or more activity buddies. A 
buddy is a person who will do physical 
activity with you!  Different buddies for 
different days of the week or different types 
of activities are okay.” 
D – “Fit physical activity into your day, 
everyday.  Every little move counts!”   
• Financial 
health 
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Campaign 
Name/Theme Dates 
Core Message / 
Risk Factors Secondary Health Messages 
Control Group 
Message 
3. Healthy Eating! 
Healthy Weight! 
Healthy You!  
Jul-
Sep 
2004 
• Fruit and 
vegetable 
consumption 
• Weight 
A – “Having an unhealthy weight puts you at 
risk for many health problems.”  
B – “If you are overweight or obese, start to 
lose weight now! “ 
C “Eat at least 5 but up to 9 servings of fruits 
and vegetables a day!” 
D – “Eat fewer high-fat foods to maintain a 
healthy weight.” 
E – “Keep your portion sizes small”. 
• Adult 
immunization 
4. The BEAUTY in 
Knowing….and 
Acting on your 
Knowledge 
Oct-
Dec 
2004 
• Cancer screening 
for breast, 
cervical, and 
colorectal cancers 
A – “Talk to your doctor about getting the 
correct cancer screening tests for your age 
and family history.” 
B – “Get screened to help find cancer early 
when it can be treated most successfully.” 
C – “Getting screened and treating cancer at 
an early stage could help you live longer and 
have more time with loved ones.” 
• Substance 
abuse 
5. New Year, New 
You! 
Jan-
Mar 
2005 
• Dietary fat intake 
• Weight 
A – “Read your labels! Knowing what’s in 
the foods you eat can help you make 
healthier choices about what you buy and 
eat.” 
B – “Use fat sparingly! Try herbs and spices 
to season your food, or less fattening meats 
to prepare vegetables.  And if you must use 
butter and oils – cut back on the usual 
amount your use!” 
C – “Keep portions small!  Portion sizes at 
home and while eating out have increased 
over the last 20 years.  Try to reduce your 
portion size if you want to eat healthier, and 
either maintain a healthy weight, avoid 
gaining weight with age, or lose weight. “ 
D – “Set achievable goals, and stick with 
them.  Whether it’s starting a new habit or 
eliminating an old habit, make a 
commitment to take a small step everyday.” 
E – “Slips don’t mean stops!  Every day is a 
new day to reach your goal.  It’s okay if you 
get off track every now and then.  Don’t give 
up – just try again.  You can do it!” 
• Time 
management 
6. Walk for Beauty 
and Health 
Apr-
Jun 
2005 
• Physical activity 
• Weight 
A – “WALK at least 30-10-5 to get the 
health benefits of physical activity; walk 
more if your goal is to lose weight.  “ 
B – “Ask a friend or family member to walk 
with you!”   
C –  “Live a physically active life – you’ll 
feel better.” 
D – “Keep a daily record of your weight, 
walking time and distance to watch your 
progress.” 
• Sickle cell 
anemia 
 
2.1.3.2 Theoretical Foundations of the BEAUTY Project 
The BEAUTY Project interventions were based on a multi-level, multi-theoretical framework.  
The Project was not designed as a test of any one theory or hybrid theoretical model, but rather drew 
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upon several available theories to help specify the expected causal mechanisms and pathways, and to 
guide study measurements.  As a means of organizing the overall intervention approach, the Project 
employed the assumptions and principles of the social ecological framework (SEF) (Stokols, 1992; 
Stokols, Pelletier, & Fielding, 1996).  In SEF, it is assumed that there are multiple levels of influence 
on health-related behaviors, and that intervening on multiple levels will create the greatest likelihood 
for achieving desired changes in targeted health behaviors.  The BEAUTY Project focused on three of 
the SEF levels -- intrapersonal, interpersonal, and organizational -- and the intervention strategies 
were designed to affect some change at one or more of these levels (see Figure 2).  In addition, the 
Project drew upon various theories relevant to each SEF level to specify the types of changes the 
intervention strategies were to bring about.   
The BEAUTY Project conceptual model (Figure 2) provides an illustration of the intervention 
strategies in relation to the expected cognitive/behavioral impacts and health outcomes.   
 
Figure 2.  Conceptual Model for the NC BEAUTY & Health Project 
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At the intrapersonal level, the intervention strategies were designed to bring about cognitive 
changes in the customers and stylists.  Borrowing from the transtheoretical model (Prochaska , 
Redding, & Evers, 1997), the Project sought to influence stage of change amongst the participants 
(e.g., increasing the readiness of stylists to talk with customers about health messages, and increasing 
the readiness of customers to make changes in targeted risk behaviors).  Drawing from social 
cognitive theory (Bandura, 1977, 1986; Baranowski, Perry, & Parcel, 2002), the Project sought to 
influence participant self-efficacy (e.g., improving stylist self-efficacy toward talking with customers 
about health messages, and improving customer self-efficacy toward changing targeted risk 
behaviors).  Finally, borrowing from the health belief model (Janz, Champion, & Strecher, 2002), the 
Project sought to influence participant’s perceived barriers to change (e.g., reducing stylists’ 
perceived barriers to talking with customers about health messages, and reducing customer’s 
perceived barriers to changing targeted risk behaviors).   
At the interpersonal level, the intervention strategies were designed to bring about changes in the 
social interactions between stylists and their customers.  Drawing from social support theory (House 
& Kahn, 1985), the Project sought to influence the type and amount of social support already 
provided by stylists to their customers.  For example, through participation in the Project, stylists 
would become regular and consistent sources of informational support for their customers around 
cancer prevention.   
At the organizational level, the intervention strategies were designed to bring about changes in 
the salons that would support and influence health behavior changes among customers and stylists.  
Drawing on the social cognitive theory concept of “environment” (Baranowski et al., 2002), the 
Project introduced the in-salon displays and other print materials as a means of creating a learning 
environment within the salons.  The displays and print materials also provided cues-to-action [as 
specified in the health belief model (Janz et al., 2002)] for interactions around health and cancer 
prevention between stylists and customers in the salons.  Customers and stylists could view, read, and 
interact with the print materials in the salons, and then talk to one another about the information in 
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relation to their personal behaviors.  In addition, drawing on diffusion theory (Rogers, 2003), the 
Project sought to promote the idea of the “healthy salon environment” as an “innovation” to be 
adopted and sustained by the salon owners.   Through participation in Project activities, owners would 
implement changes in their salons that would support health behavior change amongst their 
customers, including: (1) providing healthier food/beverage options; (2) allowing health information 
distribution in their salons; (3) consistent and sustained participation in the BEAUTY Project; as well 
as (4) participation in other health promotion initiatives.  If salon owners believe that creating a 
healthy salon environment is relatively easy, see that others are able to do it successfully, has relative 
advantages over less healthy salon environments, can be tailored to salon clientele, and is relatively 
inexpensive to implement, then one could expect to see the innovation “diffused” in these salons 
2.1.3.3 Delivery of the Intervention Strategies 
The BEAUTY Project intervention strategies are described in detail below with emphasis on their 
delivery by project staff to participants within the four study conditions.  Intervention delivery by 
project staff was not evaluated for the present study.  
Stylist Training Workshops 
Stylists and owners in salons randomized to the TRAINING or BOTH conditions were invited to 
attend one four-hour training workshop for each of the six quarterly campaigns.  The workshops were 
organized and conducted by the Project Manager, Intervention Coordinator, and Principal 
Investigator, along with support from graduate student assistants.  Several workshops included 
presentations from topical experts (e.g., physical activity, nutrition, and cancer screening experts).  
The workshops were conducted in the beginning of the campaigns at one or two central locations, 
such as meeting spaces in public libraries or community centers.  The workshops were designed to 
increase stylist/owner knowledge about the core health messages, and help them develop ways to 
share the health messages with their clients during normal hair styling appointments.  The workshops 
covered the same key components for every campaign, including:  (1) update on BEAUTY Project 
  19
timeline and upcoming events; (2) review of the targeted health messages specific to the campaign, 
along with expert presentation on the topic addressed by the health messages (e.g., nutrition, exercise, 
cancer screening); (3) introduction of new in-salon display materials; (4) role-playing on initiating 
conversations and delivering targeted health messages; (5) problem-solving session, including group 
discussion around barriers and facilitators; and (6) sharing success stories from past campaign.  The 
stylists/owners were provided with written training materials covering the information they needed 
for each campaign, along with a three-ring binder in which to store the materials.  If a salon did not 
have at least one person at a workshop, then a project staff member would conduct a one-on-one 
make-up training with the owner (or a designated stylist) of that salon within two weeks of the missed 
workshop.  Stylists attending the workshops (but not those who received make-up trainings) received 
stipends to cover their time and travel costs, and were provided food and beverages during the 
sessions.   
Targeted Health Magazines 
Enrolled customers of salons randomized to the MAGAZINE and BOTH conditions received six 
quarterly, targeted health magazines delivered to their homes throughout the intervention period.  In 
addition, a copy of the magazine was also delivered to the salons randomized to the MAGAZINE and 
BOTH conditions, so that customers, stylists, and owners would be able to read and discuss the 
contents in the salons.  The topical content of the quarterly magazines corresponded to the six health 
campaigns of the BEAUTY Project.   The eight-page magazines featured educational articles, 
interactive quizzes, and photo images of African American women.  Similar to the in-salon displays, 
the magazines had an overall BEAUTY Project design and format, as well as consistent structure 
across the six campaigns, including:  (1) project update; (2) customer success/feature story; (3) “Ask 
Your Stylist” beauty and health tips; (4) feature story on one health behavior/screening guideline; (5) 
an interactive game or puzzle or trial skill (e.g. healthy recipe); (6) community resources – where to 
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go for more information; and (7) a medical disclaimer.  Project staff delivered via postal service a 
new magazine to the customers near the beginning of each quarterly campaign.   
In-Salon Educational Displays 
Regardless of treatment condition, all participating salons received a tri-fold, educational poster 
display with information related to the six health campaigns.  Salons in the CONTROL condition 
received displays with the same format and design but with alternative information unrelated to 
intervention campaigns as a benefit for participating in the study and to maintain interest and 
involvement in the study, thus minimizing dropout at the salon level.  Table 2 provides a listing of all 
CONTROL campaign topics.  The displays included the following components for every campaign:  
(1) a set of targeted health messages specific to the campaign; (2) additional related print materials or 
handouts; (3) an interactive quiz or ”try it out” tips related to the targeted health messages; (4) 
suggestions for getting more information or related resources; and (5) an “ask your stylist” cue to 
action with a picture(s) of an enrolled stylist(s).  Depending on the campaign, additional print 
materials might also be provided to the salons, such as brochures, flyers, or stickers for the booth 
mirrors with the targeted health messages (another cue to action for stylist-customer interaction).  
Project staff delivered and helped set up materials to the salons at the beginning of the campaigns.  A 
total of six displays with associated print materials were offered quarterly over the intervention period 
in all study conditions.  All print materials were designed with a similar “BEAUTY Project look”, 
with a similar appearance, color, and logo. 
Both Stylist Training Workshops and Targeted Magazines 
Owners, stylists, and customers in salons randomized to the BOTH condition were to receive all 
of the intervention strategies delivered to the TRAINING and MAGAZINE conditions (the stylist 
training workshops, the targeted magazines, and in-salon print materials).  Thus, for each campaign, 
(1) stylists and owners of these shops were invited to the training workshop, (2) the customers 
recruited from these shops received a targeted magazine, and (3) the shops received the in-salon print 
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materials.  The content and timing of campaign message delivery was intended to be exactly the same 
as for the other study conditions.   
2.1.4 Initial Analyses of BEAUTY Project Outcomes 
The BEAUTY Project investigators conducted preliminary analyses of the primary and secondary 
outcomes, including dietary fat intake, fruit and vegetable consumption, physical activity, body 
weight, and adherence to cancer screening guidelines (Linnan et al., in preparation).  Using multilevel 
modeling techniques with treatment condition as the predictor, and controlling for baseline measures, 
these analyses did not demonstrate a significant treatment effect for any of the outcomes at the p<0.05 
level.  Therefore, a detailed examination of available process data, and an assessment of the 
relationship between process measures and outcomes, could help interpret and explain these results.    
2.2 Process Evaluation and Health Promotion 
The development of effective and sustainable health promotion programs suitable for widespread 
dissemination and adoption requires the conduct of process evaluations as part of an overall 
evaluation strategy (Flay, 1986; Linnan & Steckler, 2002).  Process evaluation can be situated within 
a larger research scheme or continuum for the development of health promotion programs.  As Flay 
explains (1986): 
“Future efficacy trials, effectiveness trials, and program evaluations of health promotion 
programs can be improved by including comprehensive implementation assessment and process 
evaluation.  Knowledge of exactly what was delivered, how it was implemented, who it reached 
(availability), and how the recipients responded to it (acceptance), as well as a range of 
outcome/impact variables, makes program effectiveness results…much more interpretable and 
provides leads as to the most efficient means of program dissemination” (p. 467). 
In other words, process evaluation and fidelity assessment function to advance the science and 
practice of health promotion by enhancing our ability to learn from intervention successes and 
failures (Linnan & Steckler, 2002).   
Effectiveness trials test whether a program or intervention does more harm than good under “real 
world” conditions (Flay, 1986; Lipsey, 1990).  Health promotion programs tend to be complex and 
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multifaceted, and they are often delivered in settings where the researcher/interventionist can exert 
much less control than is possible in laboratory or clinical settings.  Therefore, it is difficult to avoid 
higher levels of variability in program implementation and context of delivery (Flay, 1986).  In the 
context of effectiveness trials, the observed effects of a health promotion program can be attributed to 
a number of factors, including:  (1) intervention efficacy; and (2) availability of the intervention to the 
targeted population (Flay, 1986).  In order to increase the interpretability of evaluation results, high 
quality effectiveness trials should include evaluations of implementation (Flay, 1986).  Without 
adequate evaluations of these two aspects of health promotion interventions, it is difficult to 
determine if poor evaluation results are due to inefficacy or inadequate program delivery (Flay, 
1986). 
Process evaluation is a critical component of conducting comprehensive evaluations of health 
promotion interventions (Baranowski & Stables, 2000; Basch et al., 1985; Glasgow et al., 1999; 
Linnan & Steckler, 2002; Orwin, 2000; Rezmovic, 1982).  A central function of process evaluation is 
to assess implementation of a program’s activities or an intervention’s strategies and components.  
Process evaluation can help researchers monitor and describe intervention implementation, improve 
intervention design and delivery, better establish internal validity and interpret evaluation outcomes, 
and lead to a more complete understanding of how interventions bring about change in targeted 
populations.  Ultimately, process evaluation can assist the development of feasible and effective 
interventions with high probabilities for broad dissemination (Dusenbury et al., 2003), long-term 
sustainability (Shediac-Rizkallah & Bone, 1998), and significant impact for population health 
(Glasgow et al., 1999).   
2.2.1 Process Evaluation, Internal Validity, and Design Sensitivity 
Process evaluation also helps researchers address two major problems for intervention research: 
validity and sensitivity (Lipsey, 1990).  Assessing intervention implementation as part of a process 
evaluation can help establish internal validity and enhance the design sensitivity of a study 
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(Baranowski & Stables, 2000; Lipsey, 1990).  Furthermore, the insights gained from process 
evaluation can be used to interpret and explain intervention outcomes (Baranowski & Stables, 2000; 
Dane & Schneider, 1998; Flay, 1986; Orwin, 2000). 
2.2.1.1 Type III Error and Internal Validity  
Whether or not a health promotion program is determined to be effective by evaluation of the 
targeted outcomes can be influenced by two types of problems in intervention research (Harachi, 
Abbott, Catalano, Haggerty, & Fleming, 1999; Orwin, 2000):  (1) intervention failure, and (2) 
implementation failure.  Intervention failure occurs when there is something inherently flawed about 
the intervention as designed.  For instance, a lack of treatment effect in the face of high 
implementation fidelity suggests inherent problems in the intervention’s conceptual, theoretical, 
and/or methodological approach (Dusenbury et al., 2003; Orwin, 2000).  Implementation failure 
occurs when intervention integrity is not maintained or is compromised, i.e., the intervention was not 
fully delivered or implemented as conceived and intended by the designers (Orwin, 2000).  For 
example, a lack of treatment effect can be due to low participant exposure to the intervention, either 
because the intervention was not delivered or the participants did not receive it.  In the absence of 
process evaluation data, it is virtually impossible to determine if the lack of a treatment effect is due 
to either one of these types of failures, increasing the probability of Type III error – concluding that 
an intervention is not effective even though it was not fully implemented as designed (Dobson & 
Cook, 1980; Dusenbury et al., 2003; Harachi et al., 1999; Scanlon, Horst, Nay, Schmidt, & Waller, 
1977).  Committing this type of error may contribute to a consensus that an intervention strategy or 
approach is not effective and should not be used to address public health problems, even though the 
strategy or approach was not subjected to a fair or true test.  However, effective interventions for 
many public health priorities are not easy to come by or readily available, and we should be sure that 
a potential approach is given a fair test and not too quickly dismissed or discredited.   
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Implementation failure and Type III error are related to the concept of internal validity.  Internal 
validity exists when there is a high correspondence between the observed treatment effects and the 
“true” effects of treatment that would exist for the subjects participating in the study (Lipsey, 1990).  
Ideally, the only difference between experimental groups is differences in treatment, so that the 
differences observed between study groups on dependent measures are due only to treatment, and not 
to other factors.  If other factors influence how the study groups perform on the dependent measure, 
then we cannot be certain that the observed treatment effect corresponds to the “true” effects.  Internal 
validity “depends principally upon random assignment of subjects to treatment versus control groups 
and the maintenance of uniform experimental conditions that differ only on the treatment variable.” 
(Lipsey, 1990 emphasis added)  Thus, one of the “other factors” that influences how the study groups 
perform on the dependent measure could be implementation failure or unintended variability in 
intervention exposure across participants and within study groups.  Process evaluation allows 
researchers to identify problems with intervention integrity and more accurately specify the 
variability in intervention exposure that may exist, and use that information to analyze and interpret 
study results, thereby establishing some measure of internal validity and avoiding Type III error.   
2.2.1.2 Design Sensitivity and Statistical Power 
Design sensitivity refers to the ability of a treatment effectiveness study to detect treatment effects 
and is closely related to the concept of statistical power, i.e., the probability (1-β) that statistical 
significance will be attained given that there really is a treatment effect (Lipsey, 1990).  In other 
words, a “sensitive design is one yielding data for which the central test of statistical significance has 
high statistical power.  That is, if the treatment did in fact have an effect, the treatment versus control 
group difference will most likely be statistically significant” (Lipsey, 1990).  Design sensitivity is a 
function of the characteristics of the entire research package and not just one single element, and can 
be influenced by six primary factors:  (1) effect size; (2) subject heterogeneity; (3) sample size; (4) 
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experimental error; (5) measurement; and (6) data analysis (Lipsey, 1990).  Three of these factors – 
effect size, experimental error, and data analysis – are particularly relevant to the present study.   
Experimental Error and Effect Size 
Experimental error refers to procedural variation in the way that study participants are treated 
during the research – including implementation of intervention strategies and components – which 
may affect the outcome (Lipsey, 1990).  Experimental error occurs as a result of the degradation of 
intervention integrity or fidelity, i.e., when the intervention plan is not fully delivered or implemented 
as intended (Lipsey, 1990).  Experimental error can lead to variable results within treatment groups, 
and within-group variability makes between-group differences difficult to detect.  In other words, 
experimental error can lead to implementation failure.   
Experimental error can have a negative influence on effect size calculations, an important factor 
in determining statistical power (Lipsey, 1990).  As conceived by Cohen (Cohen, 1988), the effect 
size (ES) on the outcome measure for an intervention study is the ratio of the size of the difference 
between means for the treatment (µt) and control (µc) groups to the common standard deviation (σ), 
represented by the formula: 
σ
µµ ctES −= . 
 
In this formulation, the larger the difference in means (numerator) and the smaller the common 
standard deviation (denominator), then the effect size is larger.  In situations where the effect size is 
large, statistical significance is more likely to be achieved and statistical power is greater (Lipsey, 
1990).  However, experimental error can influence both the numerator and the denominator of the 
effect size equation to make the effect size estimate smaller (Lipsey, 1990):  (1) the numerator can 
shrink and the full potential effect is not achieved; and (2) the denominator inflates because 
experimental error may not be uniform across study participants or within groups which can increase 
variability in the dependent variable (subject heterogeneity). 
  26
Health promotion intervention research is frequently subject to problems related to experimental 
error, since much of it occurs in community settings where investigators do not always have complete 
control over intervention implementation and dosage (Baranowski & Stables, 2000; Flay, 1986; 
Harachi et al., 1999; Linnan & Steckler, 2002; Lipsey, 1990).  The problem is particularly acute when 
implementation and intervention delivery are handed over, at least in part, to non-professional 
community members as in the case of natural helper intervention approaches (e.g., lay health 
advisors, peer educators, popular opinion leaders, etc.).  With this type of intervention approach, 
members of a targeted population regarded as influential within their communities are recruited and 
trained to deliver health education information and various types of social support to people in their 
social networks and larger community (Earp et al., 1997; Eng, Parker, & Harlan, 1997; Israel, 1985).  
The assumption is that the trained natural helpers, acting as intervention agents, will use their training 
to disseminate health information in their communities, increasing knowledge, changing attitudes and 
behavior, and potentially shifting cultural norms around particular health issues.  This approach is 
attractive because it integrates members of what are often considered “hard to reach” populations into 
the intervention delivery process, thereby increasing the cultural relevance and reach of the 
intervention.  The problem is that after the natural helpers are trained it is difficult, if not impossible, 
to control the quantity and quality of the intervention delivery that may occur among community 
members(Altpeter, Earp, Bishop, & Eng, 1999; Arcury et al., 2008; Bishop, Earp, Eng, & Lynch, 
2002; Campbell et al., 1999; Campbell et al., 2004; Campbell et al., 2000; Earp et al., 2002; Earp & 
Flax, 1999; Earp et al., 1997; Kegler & Malcoe, 2004; Kegler, Stern, Whitecrow-Ollis, & Malcoe, 
2003; Linnan et al., 1990; Rhodes, Foley, Zometa, & Bloom, 2007; Thomas et al., 2000).  Therefore, 
process evaluations are essential for understanding implementation of natural helper interventions.  
However, process evaluations of natural helper type interventions have not been common (Earp et al., 
1997; Rhodes et al., 2007), but recently more studies are being reported in the literature (Arcury et al., 
2008; Campbell et al., 2000; Campbell, Resnicow, Carr, Wang, & Williams, 2007; Elder et al., 2005; 
Kegler et al., 2003; Maiorana et al., 2007).  In general, process evaluations of natural helper 
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interventions have not fully addressed the implementation processes and impacts of the interventions 
(Earp et al., 1997; Kegler & Malcoe, 2004; Rhodes et al., 2007).  For example, process evaluations 
may capture reach but they do not address the dose or quality of delivery, nor do the evaluations 
frequently address the impact of being trained on the natural helpers recruited into the studies 
(Rhodes et al., 2007).  Evaluating implementation of natural helper interventions is challenging 
because delivery tends to happen in the course of day-to-day life and informal interactions between 
the trained natural helpers and community members, and those events usually cannot be observed 
directly or immediately recorded (Earp et al., 1997).  Furthermore, recording of intervention delivery 
after-the-fact carries the risk of bias (recall, social desirability) and imposes additional burdens on the 
volunteer natural helpers.  Thus, the nature of natural helper interventions makes process evaluation 
an essential component of overall evaluation, but also makes process evaluation difficult to conduct. 
Experimental error is a concern for the BEAUTY Project because of the varying levels of control 
that investigators could assert to maintain intervention integrity.  On the one hand, there are many 
aspects of the BEAUTY Project over which staff asserted a relatively high degree of control.  For 
example, project staff strived for consistency in delivering the various components of the intervention 
strategies in a timely fashion at the beginning of each 3-month campaign:  (1) they delivered the 
training workshops to the stylists assigned to the two STW arms (BOTH and TRAINING); (2) they 
delivered the appropriate educational displays and related print materials to the salons (both 
intervention and control); and (3) they delivered the targeted health magazines to the customers 
assigned to the THM arms (BOTH and MAGAZINE).  In addition, staff utilized the same systematic 
campaign development protocol to ensure that all the campaign materials were developed in a 
consistent manner.   
On the other hand, there are many other aspects of the BEAUTY Project over which staff asserted 
very little control.  First, enrolled stylists assigned to the STW arms were not always consistent about 
whether or how they received the training.  Some stylists may not have always attended the group 
workshops, or shown up to the trainings on time or stayed for the whole session.  Some stylists may 
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have attended the group workshops for some campaigns, and received the one-on-one trainings for 
other campaigns, while others may have only attended the group workshops, and still others may have 
mostly received the one-on-one trainings.  Such variability among stylists in training receipt could 
have had an effect on how well prepared they were to deliver the intervention to their customers.   
Second, regardless of training receipt variability, it is likely that the stylists assigned to the STW 
arms varied in how and when they delivered the intervention health messages to their customers.  
Practically speaking, the stylists could not be expected to deliver the same messages to the same 
extent and in the same way to every customer for each campaign.  Thus, customer-stylist interactions 
about health are likely to vary between customers, from one appointment to the next for the same 
customer, and from one campaign to the next, and reflected as variabilitiy in the customer dose 
receipt measures.   
Third, once the displays and related print materials were delivered to the salons, the investigators 
no longer had day-to-day control over whether the materials remained available to customers, and 
whether and how much the customers attended to those materials.  Project staff could (and did) 
periodically check in with the salons to see if the displays were set-up and accessible, and to replenish 
any other related print materials that may have been depleted, but they were not in the salons every 
day.   
Lastly, once the magazines were mailed out to customers’ homes, the investigators no longer had 
any control over what happened to the magazines, and whether and how much the customers attended 
to the magazine content.  In comparison to the other intervention strategies, the THM strategy was the 
one over which the investigators and project staff could assert the least amount of control.   
In sum, as with most community-based intervention research, there are many opportunities for 
intervention integrity to be compromised in the BEAUTY Project.  Therefore, it is potentially 
beneficial to measure variance in the extent of intervention exposure and to use that information to 
help explain the BEAUTY Project outcomes.   
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Data Analysis and Statistical Power 
One way to reduce the influence of experimental error on effect size values, and thereby 
improving statistical power, is to utilize research designs and analysis methods that allow for 
statistical control of variance when testing for treatment effects (Lipsey, 1990).  Essentially, what is 
needed are analysis procedures that allows for adjustment of the error variance for significance 
testing, which leads to corresponding adjustments in the effect size denominator for statistical power 
analysis.  Several different approaches are applicable, including analysis of variance (ANOVA) with 
blocking by levels of a covariate, pretest-posttest analysis of covariance (ANCOVA) design with 
multiple covariates, and multiple regression analysis (Lipsey, 1990).  In their analysis of the impact of 
a nutrition intervention program on infant birthweight, Cook and Poole (Cook & Poole, 1982) 
demonstrated the value of this approach by including simple measures of treatment implementation 
(“high” versus “low”) as blocking factors.  They found that including implementation data in the 
analysis increased statistical power from 80% to 90%, and suggested “even larger gains in statistical 
power are achievable as evaluation researchers refine the measurement of treatment implementation” 
(Cook & Poole, 1982, p. 430).   
Analysis of process evaluation data is an area ripe for development and expansion.  Analyses 
frequently have been restricted to descriptive statistics (Baranowski & Stables, 2000; Linnan & 
Steckler, 2002).  However, given the current state of development in statistical methods (e.g., 
multilevel modeling, structural equation modeling), plus the rising prominence of qualitative analysis 
methods, much more can be done to capitalize on the potentially rich data that is derived from 
comprehensive process evaluations (Baranowski & Stables, 2000; Linnan & Steckler, 2002).  
Because the BEAUTY Project study uses a multilevel intervention approach with a multilevel design 
(customers nested with stylists nested within salons), there is an opportunity (indeed, even a 
necessity) with the proposed study to analyze the process data, and the relationships between process 
measures and study outcomes, using multilevel modeling techniques (Luke, 2004; Raudenbush & 
Bryk, 2002; Snijders & Bosker, 1999).  Several studies have utilized multilevel modeling techniques 
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in the context of process evaluations (Campbell et al., 2004; Campbell et al., 2007; Harachi et al., 
1999; McGraw et al., 1996; Robert et al., 2006; Sanchez et al., 2007), particularly in order to examine 
the relationships between implementation and study outcomes.  All of these studies have found 
significant associations between process measures and their respective outcome.  For example, 
Campbell and colleagues have found significant positive associations between process variables and 
fruit and vegetable consumption (Campbell et al., 2004; Campbell et al., 2007) and dietary fat intake 
(Campbell et al., 2007).  In addition, implementation fidelity of school-based curricula by teachers 
has been shown to have effects on student outcomes in the desired direction (Harachi et al., 1999; 
McGraw et al., 1996), but also in the opposite direction, e.g., high implementation fidelity and 
exposure significantly predicted undesirable  behaviors (Sanchez et al., 2007).  The results of these 
studies suggest that multilevel modeling can be a useful and informative analytical technique to 
understand implementation for the BEAUTY Project.   
2.2.2 Process Evaluation Methodology and Measurement 
The concern with program integrity and fidelity of implementation has led to the development of 
conceptual and measurement frameworks for process evaluation in order to outline essential activities 
and to specify the necessary types of process measures and indicators for broad application in public 
health (Baranowski & Stables, 2000; Dusenbury et al., 2003; Linnan & Steckler, 2002; Orwin, 2000).  
For example, implementation evaluation (Flay, 1986) includes such basic elements as: (1) 
assessments of what was actually delivered to the target population; and (2) what the target 
population actually received.  As Orwin (2000) explains:   
“Successful implementation can and optimally should include both treatment delivery and 
treatment receipt, as both are typically necessary to change the targeted behavior.  In a school 
prevention curriculum, for example, the teachers can deliver the prescribed protocol flawlessly to 
a student who attends every session, but if the student spends the sessions planning his Spring 
Break, the curriculum is unlikely to affect his behavior.” (p. S310) 
A comprehensive process evaluation approach would systematically measure both of these elements 
of intervention implementation.   
  31
In their summary of process evaluations for the national “5-a-Day for Better Health” program, 
Baranowski and Stables (2000) discuss the nature and role of process evaluation for health promotion.  
In order to account for the variety of problems that may potentially influence program 
implementation (and thus study outcomes), Baranowski and Stables (2000) provide a recommended 
minimum set of process evaluation components or process indicators, including:  recruitment, 
maintenance, context, resources, implementation, reach, barriers, exposure, initial use, continued use, 
and contamination.  Each component has both qualitative and quantitative aspects, as well as a 
composite score that reflects both of those aspects.  For example, in their scheme, implementation of a 
health promotion program is the extent to which the program was implemented as designed.  The 
qualitative aspect of implementation is fidelity, or the quality of delivery on one or more scales.  The 
quantitative aspect of implementation is extent, or the number or amount of intervention units 
delivered or provided.  The composite score for implementation is dose, or a multiplicative 
combination of fidelity and extent.   
Building on a broad range of health promotion evaluation research and earlier approaches, Linnan 
and Steckler (2002) outline a comprehensive and streamlined framework for conducting process 
evaluation.  In this framework, they specify key process evaluation components or measures, 
including context, reach, dose delivered, dose received, fidelity, implementation, and recruitment.  
Implementation is a multidimensional construct that includes the extent of participation by the target 
population (reach), the extent to which an intervention has been delivered and received by the target 
population (dose), as well as the quality or integrity of the implementation (fidelity).  Thus, this 
definition combines four of the other process evaluation components, including (Linnan & Steckler, 
2002):   
 Reach:  A characteristic of the target population, it is the proportion of that population that 
participates in an intervention. 
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 Dose delivered:  A function of the intervention providers’ efforts, it is the number or amount 
of intervention units provided or delivered, i.e., the extent to which an intervention is 
delivered to the target population. 
 Dose received:  A characteristic of the target population, it is the extent to which participants 
actively engage with, interact with, are receptive to, and/or use the materials or recommended 
resources of the intervention.  In other words, it is the extent to which an intervention is 
actually received by the target population. 
 Fidelity:  A function of the intervention providers’ efforts, it is the extent to which an 
intervention is delivered as planned.  This measure represents the quality and integrity of the 
intervention as conceived by the intervention designers. 
As the definitions above suggest, implementation reflects both the actions of intervention providers 
and characteristics of target populations.  In addition, where there are multiple interventions strategies 
being delivered within a program, then these components are applied to each intervention strategy.  
Process evaluation studies concerned with intervention implementation should examine as many of 
these components as possible.   
Several public health studies have utilized the process evaluation framework proposed by Linnan 
and Steckler (Baquero et al., 2009; Brice, Kingdon, & Runyan, 2009; Curran et al., 2005; Ferguson et 
al., 2009; Kloek, van Lenthe, Meertens, Koelen, & Mackenbach, 2006; Robert et al., 2006; Robert et 
al., 2007).  These studies have applied the framework to a variety of public health issues and settings, 
including:  a clinic-based infant-feeding counseling for HIV-infected mothers in Malawi (Ferguson et 
al., 2009), a paramedic-delivered home safety intervention in North Carolina (Brice et al., 2009), food 
store-based obesity-intervention on American Indian reservations (Curran et al., 2005), clinic-based 
nutrition and infant growth intervention in Peru (Robert et al., 2006; Robert et al., 2007); and a 
tailored nutrition communication intervention for Latinas in Southern California (Baquero et al., 
2009).  The studies vary in terms of the process evaluation components used, but the ones most 
frequently used include reach, dose delivered and/or dose received, and fidelity (Baquero et al., 2009; 
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Brice et al., 2009; Curran et al., 2005; Ferguson et al., 2009; Robert et al., 2006; Robert et al., 2007).  
Context and recruitment were used less frequently (Brice et al., 2009; Ferguson et al., 2009; Robert et 
al., 2006; Robert et al., 2007).    
While there are some differences in the types of constructs included and terminology used, these 
process evaluation frameworks share an essential concern with the central issue of whether the 
intended beneficiaries of a health promotion initiative were exposed to the intervention(s) and how 
much exposure occurred.  This shared concern with intervention exposure leads to a shared set of core 
implementation constructs.  Specifically, the frameworks share constructs related to the quantity 
(adherence, dose, dose delivered/received) and quality (quality of delivery, fidelity) of 
implementation.  Also, the frameworks make an explicit distinction between intervention delivery 
(dose delivered, adherence, extent) versus intervention receipt (dose or dose received).   
There are several gaps or areas within process evaluation methodology that require continued 
attention and development (Baranowski & Stables, 2000; Linnan & Steckler, 2002).  Health 
promotion research needs greater thoroughness and sophistication in the conduct of process 
evaluations, where investigators go beyond simple descriptive documentations of programs to greater 
understandings of the processes of program implementation (Baranowski & Stables, 2000; Linnan & 
Steckler, 2002).  This includes addressing the quantitative and qualitative aspects of implementation, 
a broader variety of data collection methods and data sources, the use of reliable and validated 
measures that may help improve prediction of intervention outcomes, and use of the most powerful 
analyses appropriate for the data.  The proposed study will address these gaps with the purpose of 
moving fidelity assessment and process evaluation methods forward, and contributing to the overall 
goal of developing effective and sustainable programs with high potential for improving the public’s 
health.   
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2.3 Summary 
We need to develop and expand the role of process evaluations in health promotion research.  In 
addition to documenting and describing program implementation, researchers need to strive for 
greater understandings of the processes of implementation, how those processes affect internal 
validity and design sensitivity, and how the processes influence intervention outcomes (Baranowski 
& Stables, 2000; Linnan & Steckler, 2002).  In addition, we should take advantage of advanced 
statistical techniques to capitalize on the potentially rich data that is derived from comprehensive 
process evaluations (Baranowski & Stables, 2000; Linnan & Steckler, 2002).   
The BEAUTY Project study was powered to detect treatment effects for the primary outcomes.  
However, the statistical tests for the initial main treatment effects analyses were nonsignificant.  Are 
the null results due to intervention failure or implementation failure?  The process evaluation data 
collected as part of the BEAUTY Project may help us explain the outcomes and address this question.  
Therefore, in this study I first address the issue of intervention implementation and exposure by 
examining the available process evaluation data from the BEAUTY Project (Study Aim I).  Second, I 
re-evaluate the main treatment effects for the BEAUTY Project incorporating selected process 
evaluation measures.  By doing so, I hope to gain a better understanding of implementation for the 
BEAUTY Project and how variability in exposure to the different intervention strategies influences 
the Project’s primary outcomes.   
 
CHAPTER 3. METHODS 
3.1 Study Design 
The overall purpose of this study is to use process evaluation data from the North Carolina 
BEAUTY and Health Project to determine the extent to which customers were exposed to the 
Project’s intervention strategies, and whether intervention exposure influenced the Project’s targeted 
behavioral outcomes.  With this purpose in mind, the present study has two aims:  (1) evaluate 
implementation of the BEAUTY Project to determine the extent to which the intervention strategies 
were implemented as intended; and (2) assess the relationships between the implementation measures 
and the study outcomes for the BEAUTY Project.   
For Study Aim I, I conduct a systematic implementation assessment using available process 
evaluation data from the BEAUTY Project.  The overall research question for this study aim asks: to 
what extent where participants exposed to the intervention strategies?  A secondary question is 
whether intervention exposure differs by treatment arm.  This study utilizes a cross-condition 
comparison design as the basis for assessing intervention implementation and exposure of the 
BEAUTY Project.  In the absence of a priori criteria for determining acceptable levels of intervention 
implementation, comparison between treatment arms provides the best means for evaluating 
intervention implementation and exposure.  Because of the nature of the intervention strategies and 
the 2x2 factorial design for the BEAUTY Project (see Figure 1), we would expect intervention 
implementation and exposure to differ (or not differ) between the four treatment arms in predictable 
ways.  In addition, since some of the process data were collected for each of the six campaigns over 
the intervention period (e.g., stylist training workshop attendance, observed customer-stylist health 
talk in salons), I utilize a longitudinal design examining trends across the campaigns.   
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The BEAUTY Project investigators did not establish a priori criteria or objectives for the various 
intervention strategies by which process evaluation results could be judged, primarily because there is 
little prior evidence upon which to base such criteria or objectives – in general, the research literature 
on salon-based intervention studies is underdeveloped.  Thus, evaluating intervention implementation 
and exposure for the BEAUTY Project must rely on descriptive examination initially, followed by 
cross-condition comparisons to look for systematic differences between treatment arms.   
For Study Aim II, I evaluate the relationship between intervention implementation and the 
primary outcomes for the NC BEAUTY Project.  The overall research question for this study aim 
asks:  Does extent of intervention exposure influence the primary outcomes?  Since customer data 
were collected at baseline prior to randomization to treatment condition and then again after the 
intervention period was over, it is possible to examine pretest-posttest changes in the primary 
outcome measures.  In essence, I am re-evaluating the main treatment effects while including the 
process measures as covariates.  Thus, the original study design of the BEAUTY Project applies to 
Aim II of the present study.   
Figure 3 illustrates the main aspects of intervention implementation and exposure that are 
addressed in this study given the available data.  The primary focus is on the stylist training workshop 
(STW) intervention, but given the BEAUTY Project’s factorial design and the potentially synergistic 
relationships between strategies, all intervention strategies are examined as appropriate.  Intervention 
exposure is measured and analyzed for each aspect of BEAUTY Project implementation.  Details 
about measurement, analysis, and results for each aspect are provided in subsequent chapters, while 
this chapter provides a general overview. 
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Figure 3.  Evaluated Components of Intervention Implementation and Exposure 
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3.2 Sample 
Given the multilevel nature of the BEAUTY Project intervention and study design, and the 
sampling methods used to recruit study participants, the data available for the present study come 
from three distinct levels:  customer (level 1), stylist (level 2), and salon (level 3).  For the beauty 
salon setting in general, customers can be seen as nested within a stylist (each stylist has multiple 
customers), and stylists and their customers can be seen as nested within a salon (multiple stylists and 
customers per salon).   
After some early salon attrition, 37 salons were ultimately represented in the BEAUTY Project 
study.  In addition, there were 69 licensed cosmetologists affiliated with the participating salons who 
were enrolled at baseline, including 42 salon owners (who were all licensed practicing 
cosmetologists) and 27 non-owner cosmetologists. 
The customer-level sample for this study is based on the enrolled customers of the participating 
salons who responded to both the baseline and follow-up Beauty and Health Survey (BHS).  Of the 
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1123 customers affiliated with the 37 participating salons who responded at baseline, 559 responded 
to the follow-up BHS (49.7% response rate).  Among the 37 salons, an average of 30.4 customers per 
salon responded at baseline (sd=13.1), with the number of responses per salon ranging from 8 to 55.  
For follow-up, an average of 15.1 customers per salon responded at follow-up (sd=7.4), with the 
number of responses per salon ranging from 2 to 31.   
Stylists and customers were linked to a salon at the time of enrollment via the salon identification 
number.  There was an average of 2 enrolled stylists per salon, ranging from 1 to 5.  About 46% of 
the salons had only one enrolled stylist, usually an owner.  Customers were linked to a stylist by the 
name they reported on the baseline and follow-up BHS, and those names were linked to the names 
and ID numbers in the BEAUTY Project database of enrolled stylists.  But linking customers to an 
enrolled stylist was not always successful.  Of the 559 enrolled customers responding at both baseline 
and follow-up, 421 (78%) were linked to enrolled stylists (n=62), 119 (21%) were linked to non-
enrolled stylists (n=65), and 19 (3%) could not be linked to any stylist (i.e., name of customer’s stylist 
could not be determined).  The mean number of customers per stylist is 4.3 (sd=4.9) ranging from 1-
20.   
3.3 Measures 
I use a variety of process and outcome measures derived from several data sources that were part 
of the BEAUTY Project study.  The process measures are organized according to a set of process 
evaluation constructs derived from the framework proposed by Linnan and Steckler (2002), including 
reach, dose delivered, and dose received 
3.3.1 Stylist Dose Received 
Stylist dose received is defined as the extent to which stylists received the training workshop 
intervention.  The stylists in the STW arms (BOTH and TRAINING) were expected to attend a series 
of six training workshops, each one focused on a particular health campaign.  For each campaign 
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workshop, they learned about specific health topic(s) related to the targeted outcomes for the study, 
and how to share information about those topics with their customers.  Dose received for the enrolled 
stylists is measured by their receipt of campaign trainings using data from the stylist training 
attendance records.  Project staff kept records of whether and how participants received the trainings 
for each of the six campaigns, including if they attended the group workshops or received one-on-one 
make-up trainings from staff, or did not receive any training at all.  The stylist Total Training Score 
represents the total amount of training received across the six campaigns for each stylist. The salon 
average Total Training Score is the average score across all of the enrolled stylists for each shop.  
Additional information for these measures is in Chapter 4. 
3.3.2 Stylist Dose Delivered 
Stylist dose delivered is defined as the extent to which stylists delivered the campaign health 
messages to their customers.  This is a measure of implementation quantity (rather than quality), and 
reflects the actions of the stylists as intervention agents.  The stylist training workshops were 
expected to increase the amount of conversations about the intervention-related health topics between 
the enrolled stylists and their customers.  Thus, stylist dose delivery is measured as the amount or 
extent of intervention-related health talk between stylists and their customers.  The final salon owner 
interviews included a set of items that allowed stylists to report the extent to which they talked to 
their customers about each of the intervention-related health topics, including: eating less fat, eating 
more fruits and vegetables, being more physically active, losing weight, getting cancer screening 
tests, and preventing cancer.  These topics are linked to the outcomes of the BEAUTY Project, and 
were addressed via the educational materials and key messages of the campaigns.  Additional 
information about these measures is in Chapter 5. 
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3.3.3 Observed Health Talk 
I use a set of health talk measures derived from the salon observations conducted during the 
intervention period to gather data on stylist-customer interactions.  After the observations were 
conducted, the recorded conversations were coded to indicate if they were related to health in general 
or to one of the intervention-related health topics (Yes or No).  Based on this coding, it is possible to 
calculate the frequency with which health-related conversations of interest occur, and the proportion 
of health-related conversations out of the total number of conversations observed in participating 
salons.  The observed health talk measures are an additional source of data about stylist delivery of 
health messages to customers.  Additional information about these measures is in Chapter 6. 
3.3.4 Customer-Dose Received 
Customer dose received is defined as the extent to which enrolled customers received the relevant 
BEAUTY Project intervention(s), depending on their treatment condition assignment.  Process 
evaluation data from the Beauty and Health Survey (BHS) allow us to examine dose receipt for 
enrolled customers.  Customer-level dose received measures from the BHS include those related to 
health talk in the salons, exposure to the in-salon displays, and receipt of the targeted magazines.  
Additional information for these measures is in Chapter 7. 
3.3.4.1 Health Talk with Stylist 
The stylist training workshop intervention strategy was intended to influence customer-stylist 
interactions in the salons.  Specifically, the enrolled stylists were trained to deliver health messages to 
their customers in the context of a typical salon appointment.  Similar to the health talk items used on 
the Salon Owner Interviews, the baseline and follow-up BHS included a set of items that allowed 
customers to report the extent to which they talked to their stylists about each of the intervention-
related health topics, including:  eating less fat, eating more fruits and vegetables, being more 
physically active, losing weight, getting cancer screening tests, and preventing cancer.  Because these 
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items were assessed at baseline and follow-up, we are able to calculate health talk change scores 
(posttest minus pretest) for each topic.   
3.3.4.2 Display Dose Received 
Several measures from the follow-up BHS capture customer dose receipt for the educational 
displays installed in all participating salons.  The main display dose receipt measure is an item that 
asked respondents to indicate the extent to which they looked at the displays.  This main display 
measure directly addresses the extent to which the respondents attended to, read, or interacted with 
the displays while they were in the salon.  The greater the extent of looking at the displays, the higher 
the dose received.  Another set of items measured recall of the specific intervention-related health 
topics addressed by the displays for each BEAUTY Project campaign.  Finally, another item asked if 
customers took home any of the print materials (brochures, wallet cards, etc.) provided with the 
displays, a potentially important measure since customers who take materials out of the salon may 
continue to read and attend to the information, and thus increase their intervention dose received.   
3.3.4.3 Magazine Dose Received 
Another group of measures from the follow-up BHS capture customer dose received for the 
targeted health magazines.  The main magazine dose receipt measure is an item that asked 
respondents to indicate the extent to which they read the magazines.  The main magazine measure 
directly addresses the extent to which the respondents attended to the magazines sent to their home.  
The greater the extent of reading the magazines, the higher the dose received.  Another item asked 
how many of the magazines they received at their home, given that they should have received six, one 
for each campaign.  Another set of items measured recall of the specific intervention-related health 
topics addressed in the magazines.   
3.3.5 Primary Outcomes 
The NC BEAUTY Project focused on modifying several cancer-related, behavioral risk factors 
among salon customers as the intended study outcomes.  There are three primary outcomes:  (1) fruit 
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and vegetable consumption, (2) percentage calories from dietary fat, and (3) level of physical activity.  
Additional details about these measures are provided in Chapter 8 which examines the relationship 
between process measures and outcomes.   
Dietary fat and fruit-vegetable consumption were measured at baseline and follow-up using the 
60 item version of a validated food frequency questionnaire, the NCI Health Habits and History 
Questionnaire (Block et al., 1986), which has been validated with a low-income black population 
(Coates et al., 1991).  The questionnaire was modified slightly for the BEAUTY Project to account 
for regional appropriateness.  For the outcomes analyses both dietary outcomes were operationalized 
as pretest-posttest change in daily consumption:  (1) change in daily percent calories from fat; and (2) 
change in daily fruit and vegetable servings.   
The primary physical activity outcome was originally intended to be measured as the numbers of 
minutes the women engage in moderate or vigorous activity for a typical week in the past month 
based on the CAPS Typical Week Physical Activity Survey questionnaire, which addresses a wide 
range of typical activities (e.g. volunteer, work, leisure, housework, etc.) (Ainsworth et al., 2000).  
Unfortunately, a large amount of missing data at both baseline and follow-up precludes the use of this 
measure.  Therefore, a single dichotomous measure of physical activity will be used for the present 
study.  Respondents were asked at baseline and follow-up to answer either “Yes” (=1) or “No” (=0) to 
the following statement:  “I currently engage in regular physical activity.”   
3.3.6 Stylist Reach 
I use a salon-level reach measure based on the enrolled proportion of stylists per salon.  As 
defined by Linnan and Steckler (2002), “reach” is a key process evaluation component that indicates 
the proportion of the intended target audience that participates in an intervention.  In this case, interest 
is in the extent to which the BEAUTY Project was able to recruit available stylists into the study, 
assuming that the more interest or support there is for the project, the better the implementation 
among stylists and in the salons.  Stylist reach is the proportion of all licensed cosmetologists per 
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participating salon that enrolled in the BEAUTY Project, calculated as the total number of enrolled 
stylists divided by the total number of licensed stylists working at a salon (as reported by the owners 
for the baseline Salon Owner Interview).  Stylist reach is not analyzed separately, but is incorporated 
into the customer dose received (Chapter 7) and outcomes (Chapter 8) chapters. 
3.3.7 Demographics and Salon Behaviors 
The BHS included demographic measures about customers along with several other measures 
related to salon-related behaviors, all of which may influence intervention exposure.  Given the very 
low response to the stylist version of the BHS, we do not have demographic data on the enrolled 
stylists and salon owners.  The demographic measures used in this study include age (in years), body 
mass index (BMI) and weight status (normal, overweight, obese), income category, and level of 
education.  Customer salon behavior variables included:  (1) the extent to which they tend to talk to 
their stylists during a typical visit; (2) frequency of salon visits; (3) amount of time spent in the salon 
per visit; and (4) the length of time they have been seeing their current stylist.  Additional details on 
these measures are provided in Chapter 7 on customer dose received.   
3.4 Analysis 
Subsequent chapters include the details of analysis and results for the different aspects of 
intervention exposure and implementation addressed in this study, since each aspect of 
implementation utilizes a different data source with a unique set of research questions.  However, in 
this section I provide an overview of the general analytical approach and some information about 
analytical commonalities between chapters.   
3.4.1 Descriptive Statistics 
Descriptive statistics play an important role since they allow us to examine the various aspects of 
implementation and exposure for the intervention strategies before conducting cross-condition 
comparisons.  Under ideal circumstances, study participants would report the highest possible levels 
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for the various process measures related to the different intervention strategies.  By examining the 
process measures descriptively, I can initially determine how close to, or far away from, they are from 
the ideal before proceeding to more in-depth analyses.  For the continuous variables, I examine 
means, medians, standard deviations, minimum/maximum values, and distributions via histograms for 
the entire sample and for each treatment arm.  For the categorical variables, I examine frequency 
distributions by treatment arm, as well as the means and related statistics for the ordinal variables.   
3.4.2 Statistical Testing & Alpha Levels 
For cross-condition comparisons, I test for an association between the process measure of interest 
and treatment condition.  Whether the comparison is between individual treatment arms or between 
main intervention strategies (e.g., STW arms versus non-STW arms, or THM arms versus non-THM 
arms) depends on the data being analyzed.  For the categorical measures, I use the chi-square test 
and/or exact methods.  For the quantitative measures, I use t-tests or ANOVA if assumptions are 
reasonably met; otherwise I use an appropriate non-parametric analytic method, such as the Mann-
Whitney-Wilcoxon test for nonparametric data (Daniel, 1999).   
When conducting cross-condition comparisons for the process measures, the level of statistical 
significance for the tests is set at p<0.1.  This is a more relaxed level of significance than is 
customary, but is nevertheless warranted for the present study.  The present study is essentially an 
exploratory secondary analysis of newly developed process evaluation measures collected as part of 
an innovative and ground-breaking intervention study.  In other words, both the present study and the 
BEAUTY project are pioneering new health promotion intervention and evaluation methods in order 
to address important public health priorities.  A conservative significance level protecting against 
Type I error may lead us to reject these new methods before they are given a chance to develop.  As 
Lipsey argues (1990):   
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“In a context where effective treatment is needed and not readily available, a Type II error can 
represent a great practical loss–an effective treatment is falsely discredited.  In applied treatment 
effectiveness research it may often be desirable to keep the likelihood of such error low even at 
the expense of accepting an increased probability of Type I error….Good ideas about how to 
approach a problem effectively are hard to come by and are often difficult and expensive to work 
out in sufficient operational detail to be properly investigated.  The more serious risk in this case 
may be that of testing a genuinely effective treatment and failing to recognize its efficacy.” (p. 
39) 
The same argument can be made when evaluating process measures related to a new intervention or 
treatment approach.  A lack of statistical significance when comparing process measures between 
treatment arms could lead to an erroneous conclusion that implementation was not successful for a 
particular intervention strategy.   
3.4.3 Multilevel Modeling 
I use a multilevel modeling approach for analyzing the customer-level process and outcome 
measures (Chapters 7 and 8).  There are several reasons for selecting multilevel modeling as an 
analytical strategy, including conceptual, methodological, and structural (Luke, 2004; Raudenbush & 
Bryk, 2002; Snijders & Bosker, 1999).  First, the BEAUTY Project intervention strategies were 
conceptualized and designed as part of a multilevel approach to changing cancer-related risk 
behaviors.  Targets for the intervention included the customers, the stylists, the interactions between 
customers and stylists, and the salon environment.  In addition, for the stylist training workshop 
strategy the stylists become integral to the intervention, being recruited and trained to deliver parts of 
the intervention directly to their customers.  In other words, intervention implementation occurs at 
each of these levels.  Second, the study was designed so that salon was the unit of randomization, 
while the customer was the primary unit of analysis.  Furthermore, the enrolled stylists were primarily 
responsible for recruiting and enrolling customers from their salon into the study.  Third, there is 
natural clustering in the setting chosen for the study, where customers are nested within stylists, and 
stylists and nested within salons.  This natural clustering may mean that customers within clusters are 
more alike one another on a variety of characteristics than they are with customers in other clusters, 
and so their responses on the dependent measures may be correlated.  Thus, this approach allows me 
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to use process measures at the customer, stylist, and salon levels while accounting for the non-
independence of observations due to clustering by stylist and salon.  In addition, this approach allows 
me to estimate the proportion of variance in the dependent variables (either process measures or 
primary outcomes) that is between the stylist and salon levels (Luke, 2004; Raudenbush & Bryk, 
2002; Snijders & Bosker, 1999), providing an indication of the extent to which these higher levels are 
important for understanding implementation or the effectiveness of the intervention strategies tested 
by the BEAUTY Project study.   
Multilevel modeling also allows me to analyze trends in intervention implementation and 
exposure across the six BEAUTY campaigns using a longitudinal approach, as found in the stylist 
dose received and salon observations chapters.   
 
CHAPTER 4. STYLIST DOSE RECEIVED 
4.1 Introduction 
Stylist receipt of the trainings is an essential aspect of intervention implementation and exposure 
for the STW intervention strategy (see Figure 3).  If the stylists did not receive the trainings, then it is 
unlikely that other changes along the pathway would have occurred.  Enrolled stylists and owners in 
salons randomized to the TRAINING or BOTH arms were invited to attend six four-hour training 
workshops, one for each of the six quarterly campaigns.  Project staff (and sometimes invited experts) 
conducted the workshops at one or two central locations just before the start of the campaigns.  The 
workshops were designed to increase stylist/owner knowledge about the targeted health topics, 
increase familiarity with the core health messages, and increase their self-efficacy to deliver the 
targeted health messages to their clients during normal hair styling appointments.  If a salon did not 
have at least one person at a workshop, then a project staff member would conduct a one-on-one 
make-up training with the owner of that salon within two weeks of the missed workshop.   
The purpose of the following analyses is to determine the dose of training received by the 
participants affiliated with the salons assigned to the two stylist training workshop treatment 
conditions (TRAINING and BOTH).  For this study, dose received is defined as the extent to which 
participants received the relevant BEAUTY Project intervention strategy.  For the particular analyses 
in this section, the relevant intervention strategy is the stylist training workshops, and the participants 
are the enrolled owners and stylists affiliated with salons assigned to the two stylist training workshop 
treatment conditions (TRAINING and BOTH).  The study participant characteristic of primary 
interest is whether or not they received training across the six campaigns, and the mode by which they 
received that training (group workshop or one-on-one make-up training).  The distinction between the 
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group-based training workshops and the one-on-one trainings for owners (or their stylist proxies) is 
an important one because the group trainings were considered the preferred and superior format for 
training the owners/stylists.  This is because the group trainings were designed to utilize a group 
dynamic to increase stylist/owner knowledge and self-efficacy to deliver the targeted health messages 
to their clients.   
4.2 Research Questions   
Several research questions guided the analyses in this chapter.  
1. Exposure to training. To what extent were enrolled owners and stylists exposed to the 
campaign trainings? 
2. Training Mode Differences. Is there an association between training mode and either 
treatment condition or salon position (Stylist vs. Owner) within individual campaigns? 
3. Training Mode Trends. Are the trends in training mode across the six intervention 
campaigns significantly different between the two treatment conditions (TRAINING vs. 
BOTH) or the two salon positions (Stylist vs. Owner)? 
4. TTS by Treatment Condition. Is there a statistically significant difference in overall 
training exposure (Total Training Score) by treatment condition (TRAINING vs. BOTH)? 
5. TTS by Salon Position. Is there a statistically significant difference in overall training 
exposure (Total Training Score) by salon position (owners vs. stylists)? 
4.3 Measures 
Dose received for the enrolled owners/stylists is measured by their receipt of campaign trainings 
using data from the stylist training attendance records (STARs).  Project staff kept records of whether 
and how participants received the trainings for each of the six campaigns, including if they attended 
the group workshops or received one-on-one make-up trainings from staff, or did not receive any 
training at all (Training Mode).  Participants attending the group workshops were asked to sign-in 
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with their names and the salon at which they worked.  Thus, the attendance records provide a rough 
estimate for dose received at the participant and salon level.  The attendance records do not indicate 
how long the participants were present in the workshop (some may have arrived late and/or left 
early), nor the extent to which they acquired the information provided (e.g., were they paying close 
attention to the presentations, did they learn the key points?).  The training evaluations conducted at 
the end of each workshop per campaign did not measure knowledge acquisition, nor are the 
evaluation data linked to individual participants or salons, so that data source provides some, but not 
all, desirable information regarding dose received.   
A participant-level Total Training Score (TTS) is based on whether and how an owner/stylist 
received the campaign training for each of the six campaigns.  For each campaign, each enrolled 
participant who attended the group workshop gets two (2) points; each participant who missed the 
group workshop but received the one-on-one make-up training session gets one (1) point; and a 
participant who missed the training entirely gets a zero (0).  The TTS per participant is calculated by 
summing an individual’s points across the six campaigns, with potential scores ranging from 0-12.  A 
salon-level TTS is calculated as the average score across all of the enrolled stylists for each shop.  In 
cases where the owner was the only participant enrolled in the study for a salon (n=17, 46%), then the 
salon-level TTS is equal to that owner’s score. 
4.4 Analysis 
Exposure to Training.  In order to address research question 1, I examined the STARs data 
using descriptive, univariate statistics.  I examined the distributions of Training Mode (for each 
campaign) and TTS across Salon Position (owners vs. stylists) and Treatment condition (TRAINING 
vs BOTH).  In addition, using PROC UNIVARIATE in SAS, I examined the goodness-of-fit tests for 
normal distribution for the TTS.  Under ideal circumstances, all enrolled owners and stylists in the 
two training treatment arms would have attended all six of the group workshops.  By examining the 
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STARs data descriptively I can initially determine to what extent actual training attendance compares 
to the ideal attendance.   
Training Mode Differences.  In order to address research question 2, I conducted tests of 
association between Training Mode and both Treatment Condition and Salon Position for each 
campaign.  If training was received equally by participants, regardless of their salon position and 
treatment condition, then there should not be statistically significant associations between the relevant 
variables for each campaign.  Given the ordinal nature of the Training Mode variable and the 
relatively small sample sizes within each campaign, I used the mean score statistic as the test statistic 
for these analyses (Stokes, Davis, & Koch, 2000).  The strategy for testing association with the mean 
score statistic is to ordinally scale the response variable (Training Mode), compute means for the 
groups (TRAINING vs. BOTH or owners vs stylists), and then examine location shifts of the means 
across the levels of the response variable – the null hypothesis is no location shifts, while the 
alternative is location shifts (Stokes et al., 2000).   
Training Mode Trends. The third research question addresses whether there are differences over 
time in Training Mode depending on either treatment condition or salon position.  Ideally, there 
would not be significant differences in training mode trends across the six campaigns between the 
TRAINING and BOTH treatment arms, or between stylists and owners.  We would want all 
participants assigned to the two training workshop treatment arms to be essentially similar in terms of 
dose received.  In order to provide an answer for this research question, I use a multilevel modeling 
approach to analyze individual change over repeated observations (Raudenbush & Bryk, 2002).  In 
this case, the “individuals” are the salon-level participants (owners, stylists), and the repeated 
observation is the training mode score per individual per campaign.  Therefore, this approach uses a 
two-level model where the multiple training mode scores (level-1) are “nested” within the salon-level 
participants (level-2).   
For these analyses, I created a person-period dataset in which each participant has one record for 
every campaign.  The variables in the data set include participant ID# (STY_ID), training mode 
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(RSCORE), treatment arm (TRNCOND), salon position (POSITION), and campaign (TIME) (Table 
3).  The RSCORE variable for these analyses is coded differently than the training mode variable 
(SCORE) used for the other analyses.  The GLIMMIX procedure models the cumulative probabilities 
of levels of the dependent variable (e.g., RSCORE) having lower ordered values.  Therefore, in order 
to produce estimated probabilities for receiving the group training, or receiving either the group or 
one-on-one training, the original SCORE variable had to be reverse coded.   
 
Table 3. Variables for the multilevel modeling analyses 
Variable Description Values 
RSCORE An ordinally-scaled variable indicating whether and how a salon-level 
participant received training for each of the six intervention campaigns. 
1=Group Workshop 
2=One-on-one 
3=No training 
TRNCOND Level-2 covariate indicating whether the participant is affiliated with a salon 
assigned to either the TRAINING or BOTH treatment arms.  The 
TRAINING arm is the reference group. 
0=TRAINING 
1=BOTH 
POSITION Level-2 covariate indicating whether the participant is either an owner or 
non-owner stylist.  The non-owner stylist group is the reference group. 
0=stylist 
1=owners 
TIME Level-1 independent variable representing the six BEAUTY Project 
campaigns, and each time period that training receipt was measured for the 
salon-level participants.  Campaign 1 is coded “0” so that it represents the 
initial status for the participants.   
0=campaign 1 
1=campaign 2 
2=campaign 3 
3=campaign 4 
4=campaign 5 
5=campaign 6 
 
Once the person-period dataset was created, I fitted a series of hierarchical linear growth models 
(Raudenbush & Bryk, 2002) using SAS PROC GLIMMIX.  For each of the level-2 covariates 
(TRNCOND, POSITION), I fitted two separate models: an unconditional, random-intercept model 
without the covariate, and a conditional random-intercept model with the covariate.  Because 
RSCORE is an ordered response variable, the models are specified with a multinomial response 
distribution and cumulative logit link function.  The unconditional model has the general form: 
tiititi eTIMEY +++= 01000 )( τββ , 
 
while the conditional models have the general form:  
tiitiiititi eTIMEariateariateTIMEY +++++= 011011000 ))((cov)(cov)( τββββ  
 
where,  
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Yti = the cumulative log odds of training received (RSCORE=1 or RSCORE=1 or 2) at time t for 
the ith participant; 
β00 = estimate of the average intercept (the average value of Y when TIME=0) across participants 
when covariate=0.  In other words, this parameter estimates the (true) cumulative log odds of 
a participant in the TRAINING (or stylist) group receiving the group training, or either the 
group or one-on-one trainings, offered at Campaign 1;   
β01 = estimate of the difference in the average intercept (at TIME=0) across participants when 
covariate=1.  In other words, when added to β00, this parameter estimates the (true) 
cumulative log odds of a participant in the BOTH (or owner) group receiving the group 
training, or either the group or one-on-one trainings, offered at Campaign 1;  
β10 = estimate of the average slope (the average change in Y per unit of TIME) across salons when 
covariate=0.  In other words, this parameter estimates the (true) rate of change in the 
cumulative log odds of a participant in the TRAINING (or stylist) group receiving the group 
training, or either the group or one-on-one trainings, across the campaigns; 
β11 = estimate of the difference in the average slope across participants when covariate=1.  This 
parameter is based on the interaction of TIME and TRNCOND (or POSITION), and 
represents the average increase or decrease in the rate of change in the cumulative log odds of 
a participant in the BOTH (or owner) group receiving the group training, or either the group 
or one-on-one trainings.  In other words, the value of this parameter tells us if the BOTH (or 
owner) group has a greater or lesser likelihood of being trained in one way or another than the 
TRAINING (or stylist) group across the campaigns.   
The remaining terms in these models are the random effects associated the intercept (τ0i) and the error 
related to the individual participants (eti).  The value of the τ0i tells us how much estimated variability 
there is between participants at campaign 1.   
The primary parameter of interest for these analyses is β11, or the interaction between TIME and 
one of the two covariates.  If the respective groups (TRAINING and BOTH, or stylists and owners) 
  53
are essentially equivalent in whether and how they received the training workshop intervention, then 
this parameter will not be a statistically significant (p<0.1) predictor of Y.  In order to obtain an odds 
ratio contrasting the respective groups (TRAINING vs. BOTH; stylists vs. owners) on the training 
mode trajectories across the campaigns, we add β11 to the TIME parameter estimate (β10) and then 
exponentiate the sum.   
TTS by Treatment Condition and Salon Position. In order to address the fourth and fifth 
research questions, I analyzed the STARs data to determine if there are differences in the TTS 
between treatment conditions and salon positions at both the participant and salon levels.  If training 
dose received is equal across these two dimensions, then we would not expect to see any statistically 
significant differences in TTS between the groups.  To test this hypothesis, I will use the Mann-
Whitney test or Mann-Whitney-Wilcoxon test for nonparametric data (Daniel, 1999), also called the 
Wilcoxon rank-sum test (Cody & Smith, 1997).  The Mann-Whitney test is appropriate when the 
variable of interest is not normally distributed, is at least ordinal in scale, and is continuous (Daniel, 
1999), all of which apply to the TTS.  The non-normality of the TTS distribution is evidenced in 
several ways: (1) the frequency histogram for the TTS suggests a negative skewness (Figure 4); (2) 
skewness for the TTS is a negative non-zero value (-1.122); (3) goodness-of-fit tests for normal 
distribution are all statistically significant (Table 4); and (4) the expected normal probability plots for 
the TTS reveal many cases not lining up on the diagonal (Figure 5).  The null hypothesis for the 
Mann-Whitney test is that the two populations (TRAINING vs BOTH; owners vs. stylists) have equal 
medians, while the two-tailed alternative hypothesis is that the two populations do not have equal 
medians (Daniel, 1999).  Results of the tests are statistically significant if p<0.1. 
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Figure 4.  Frequency Histogram for Total Training Score with Normal Curve 
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Table 4. Goodness-of-Fit Tests for Normal Distribution - Total Training Score (TTS) 
Test Statistic p Value 
Kolmogorov-Smirnov D 0.18619278 Pr > D <0.010 
Cramer-von Mises W-Sq 0.29692435 Pr > W-Sq <0.005 
Anderson-Darling A-Sq 1.95828209 Pr > A-Sq <0.005 
 
Figure 5.  Expected Normal Probability Plot for Total Training Score (TTS) 
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4.5 Results 
4.5.1 Research Question 1: Exposure to Training 
The first research question for the STARs data addresses the extent to which enrolled owners and 
stylists from shops assigned to the stylist training arms were exposed to the campaign trainings (dose 
received).  First, let us examine the frequency distribution of training mode across the six campaigns 
for all participants combined (see the “total” row for each campaign in Table 5).  For each campaign, 
the majority of the participants (n=35) received some form of the trainings (either one-on-one or 
group).  Of those who received training, most of them attended the group trainings:  the average 
percentage of those attending the group workshops across the six campaigns was 51%, compared to 
23% for the one-on-one make-up trainings.  However, for each campaign, some enrolled participants 
did not receive any training, with an average 26% receiving no training across the six campaigns.   
There is also a trend where the percentage of participants not receiving any training increased from 
the earlier to the later campaigns, while the percentage of those attending the group workshops 
declined somewhat over time. 
 
Table 5. Training Mode by Treatment condition for Each Campaign 
 
Treatment 
condition 
Training Mode 
(freq, row pct)  Test of Association 
Campaign None=0 One-on-one=1 Group=2 Total test statistic* p-value 
Campaign 1 
The Good News 
About Cancer 
Prevention (all 
intervention 
topics) 
TRAINING 4 
23.53 
3 
17.65 
10 
58.82 
17 0.0173 0.8953 
BOTH 3 
16.67 
5 
27.78 
10 
55.56 
18   
Total 7 
20.00 
8 
22.86 
20 
57.14 
35   
Campaign 2 
Physical Activity, 
Weight 
TRAINING 5 
29.41 
5 
29.41 
7 
41.18 
17 1.3717 0.2415 
BOTH 3 
16.67 
4 
22.22 
11 
61.11 
18   
Total 8 
22.86 
9 
25.71 
18 
51.43 
35   
Campaign 3 
Fruits and 
Vegetables,  
Weight 
TRAINING 6 
35.29 
3 
17.65 
8 
47.06 
17 1.7013 0.1921 
BOTH 3 
16.67 
3 
16.67 
12 
66.67 
18   
Total 9 
25.71 
6 
17.14 
20 
57.14 
35   
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Treatment 
condition 
Training Mode 
(freq, row pct)  Test of Association 
Campaign None=0 One-on-one=1 Group=2 Total test statistic* p-value 
Campaign 4 
Cancer screening 
for breast, 
cervical, and 
colorectal cancers 
TRAINING 3 
17.65 
4 
23.53 
10 
58.82 
17 2.1356 0.1439 
BOTH 6 
33.33 
6 
33.33 
6 
33.33 
18   
Total 9 
25.71 
10 
28.57 
16 
45.71 
35   
Campaign 5 
Dietary fat intake, 
Weight 
TRAINING 3 
17.65 
4 
23.53 
10 
58.82 
17 2.5997 0.1069 
BOTH 7 
38.89 
5 
27.78 
6 
33.33 
18   
Total 10 
28.57 
9 
25.71 
16 
45.71 
35   
Campaign 6 
Physical Activity, 
Weight 
TRAINING 5 
29.41 
2 
11.76 
10 
58.82 
17 0.6272 0.4284 
BOTH 6 
33.33 
5 
27.78 
7 
38.89 
18   
Total 11 
31.43 
7 
20.00 
17 
48.57 
35   
Averages across 
campaigns 
TRAINING 4.3 3.5 9.2    
25.5 20.6 53.9 
BOTH 4.7 4.7 8.7    
25.9 25.9 48.1 
Total 9.0 8.2 17.8    
25.7 23.3 51.0 
* Within each campaign, the test statistic is the mean score statistic with 1 d.f.  Statistical significance is set at 
p<0.1.  
 
Second, let us consider the frequency distribution of training mode across the six campaigns for 
the two stylist training treatment conditions (Table 5).  In general, there are differences in training 
mode between the two treatment conditions:  average percentages indicate that the TRAINING arm 
had larger group workshop attendance (54% vs. 48%), while the BOTH arm had larger one-on-one 
training receipt (26% vs. 21%).  The two treatment conditions are essentially similar in terms of 
average percentage receiving no training (25.5% vs. 25.9%).   
Figure 6 illustrates graphically the training mode patterns for the TRAINING and BOTH arms 
across the six campaigns.  While the two groups did not have large differences for each mode at 
campaign 1, they had different patterns across the subsequent campaigns, especially for group 
training.  For the TRAINING arm, there was a drop off in group workshop attendance for campaigns 
2 and 3, but this mode recovered for campaigns 4-6 to levels similar to that of campaign 1. 
Meanwhile, levels of one-on-one training and no training varied over time in response to one another 
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and the levels of group workshop attendance.  The no training levels for the TRAINING arm steadily 
increased over campaigns 2 and 3, but this dropped down later as group workshop attendance rose 
and one-on-one training levels increased slightly.  In terms of the difference between campaigns 1 
and 6, one-on-one training levels were lower at campaign 6, while no training was slightly higher. 
The BOTH arm steadily increased attendance for campaigns 2 and 3, but then took a sharp down-
turn, and never recovered to its campaign 1 level.  Levels of one-on-one training steadily decreased 
between campaigns 1 and 3 as group training levels increased, and no training levels stayed flat.  Both 
one-on-one and no training levels increased substantially by campaign 4 as group training levels 
dropped.  By campaign 5, no training levels were higher than the other two modes.  By campaign 6, 
group training levels rebounded to slightly overtake the other two modes.  In terms of the difference 
between campaigns 1 and 6, one-on-one training levels were essentially the same at the end, while no 
training was at a substantially higher level. 
 
Figure 6. Training Mode across the Six Campaigns, by Treatment Condition (% of enrolled stylists) 
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Third, let us examine the frequency distribution of training mode for salon position across the six 
campaigns (Table 6).  There were 23 enrolled owners in the stylist training workshop (STW) arms: 12 
in the TRAINING arm and 11 in the BOTH arm.  Additionally, there were 12 stylists in the STW 
arms: 5 in TRAINING, 7 in BOTH.  Overall, we see that the average percentages across campaigns 
of stylists and owners attending the group workshops are similar: 51.4% vs. 50.7%.  However, given 
the approach of the one-on-one trainings, we do see greater differences between stylists and owners in 
the average percentages across campaigns receiving one-on-one training (5.6% vs. 32.6%, 
respectively) or no training at all (43.1% vs. 16.7%, respectively).   
 
Table 6. Training Mode by Salon Position for Each Campaign 
 
Salon 
Position 
Training Mode 
(freq, row pct) 
 
Test of Association 
Campaign No=0 One-on-one=1 Group=2 Total test statistic p-value 
Campaign 1 
The Good News 
About Cancer 
Prevention (all 
intervention 
topics) 
Stylist 5 
41.67 
0 
0.00 
7 
58.33 
12 1.1741 0.2786 
Owner 2 
8.70 
8 
34.78 
13 
56.52 
23   
Total 7 
20.00 
8 
22.86 
20 
57.14 
35   
Campaign 2 
Physical Activity, 
Weight 
Stylist 4 
33.33 
0 
0.00 
8 
66.67 
12 0.0608 0.8052 
Owner 4 
17.39 
9 
39.13 
10 
43.48 
23   
Total 8 
22.86 
9 
25.71 
18 
51.43 
35   
Campaign 3 
Fruits and 
Vegetables,  
Weight 
Stylist 5 
41.67 
1 
8.33 
6 
50.00 
12 1.2965 0.2549 
Owner 4 
17.39 
5 
21.74 
14 
60.87 
23   
Total 9 
25.71 
6 
17.14 
20 
57.14 
35   
Campaign 4 
Cancer screening 
for breast, 
cervical, and 
colorectal cancers 
Stylist 6 
50.00 
1 
8.33 
5 
41.67 
12 2.1120 0.1462 
Owner 3 
13.04 
9 
39.13 
11 
47.83 
23   
Total 9 
25.71 
10 
28.57 
16 
45.71 
35   
Campaign 5 
Dietary fat intake, 
Weight 
Stylist 6 
50.00 
1 
8.33 
5 
41.67 
12 1.6137 0.2040 
Owner 4 
17.39 
8 
34.78 
11 
47.83 
23   
Total 10 
28.57 
9 
25.71 
16 
45.71 
35   
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Salon 
Position 
Training Mode 
(freq, row pct) 
 
Test of Association 
Campaign No=0 One-on-one=1 Group=2 Total test statistic p-value 
Campaign 6 
Physical Activity, 
Weight 
Stylist 5 
41.67 
1 
8.33 
6 
50.00 
12 0.1786 0.6725 
Owner 6 
26.09 
6 
26.09 
11 
47.83 
23   
Total 11 
31.43 
7 
20.00 
17 
48.57 
35   
Average across 
campaigns 
Stylist 5.2 0.7 6.2 
 
  
43.1 5.6 51.4 
Owner 3.8 7.5 11.7 
 
  
16.7 32.6 50.7 
Total 9.0 8.2 17.8 
 
  
25.7 23.3 51.0 
* Within each campaign, the test statistic is the mean score statistic with 1 d.f.  Statistical significance is set at 
p<0.1. 
 
Figure 7 illustrates graphically the training mode patterns for the owners and stylists across the 
six campaigns.  For the owners, the levels of group and one-on-one training seem to respond 
inversely to one another across campaigns 2-4.  However, the one-on-one levels steadily decline after 
campaign 4 as no training levels increase, while group levels remain flat.  Between campaigns 1 and 
6, group and one-on-one levels declined while no training levels increased.   
For the stylists, the levels of group training and no training responded inversely to one another 
across the campaigns.  Group training levels were initially high (and higher than for  owners), but 
then steadily declined after campaign 2, with a slight recovery at the end.  The no training levels were 
relatively low initially, then steadily increased after campaign 2, with a slight decrease at the end.  
The level of one-on-one training was zero for the stylists for the first two campaigns, and then it 
increased slightly by campaign 3 and was flat until the end.  This trend reflects the fact that, by 
campaign 3, some stylists were serving as proxies or as the main points-of-contact for their salons 
instead of the owners, and so were getting the make-up training instead of the owners.  Between 
campaigns 1 and 6, group training declined, no training stayed essentially the same, and one-on-one 
training increased.   
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Figure 7. Training Mode Across the Six Campaigns, by Salon Position 
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Fourth, let us examine the Total Training Scores (TTS) for all participants; for each of the two 
STW arms; and for each of the two salon positions (Table 8).  Because of the negatively skewed 
distribution of the TTS, both means and medians (M) are reported.  The mean TTS for all participants 
in the two training arms is 7.5 (M=9), with scores ranging from 0 to 12.  When participants are 
grouped by treatment condition, TRAINING participants had a mean of 7.7 (M=9), while BOTH 
participants had a mean of 7.3 (M=8).  The scores for each treatment condition ranged the entire TTS 
spectrum from 0 to 12.  When participants are grouped by salon position, the mean TTS for owners is 
8 (M=9), while it is 6.5 (M=8) for stylists.  As with treatment condition, the scores for each salon 
position ranged from 0 to 12.  Among the owners, those in the TRAINING arm had a mean TTS of 
8.4 (M=9), while those in the BOTH arm had a mean TTS of 7.6 (M=9).  Among the stylists, those in 
the TRAINING arm had a mean TTS of 6 (M=8), while those in the BOTH condition had a mean of 
6.9 (M=8).   
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Lastly, calculating an average TTS across all participants in each salon generates an average 
salon-level TTS (Table 8).  The average salon-level TTS across the 20 salons in the two training 
treatment conditions is 7.9 (M=9), with scores ranging from 4 to 11.  If we group salons by treatment 
condition, we have average TTS of 8.4 (M=9) for the TRAINING arm and 7.4 (M=8.17) for the 
BOTH arm – the scores range from 5.7 to 11 and 4 to 10, respectively.  If we restrict the calculation 
of salon-level TTS to only one of the two salon positions, then we get an average of 8.3 (M=9) for 
owners, and 6.5 (M=8) for stylists – the range for each position is 0 to 12.   
4.5.2 Research Question 2: Training Mode Differences 
The first set of associations tested for research question 2 is the relationship between treatment 
condition and training mode within each of the six campaigns.  The mean score test results indicate 
that there are no statistically significant associations between treatment condition and training mode 
for any of the individual campaigns (Table 5).   
The second set of associations tested for research question 2 is the relationship between salon 
position and training mode within each of the six campaigns.  The mean score test results indicate that 
there are no statistically significant associations between salon position and training mode for any of 
the individual campaigns (Table 6).   
4.5.3 Research Question 3: Training Mode Trends 
Research question 3 addresses whether there are different trends in training mode across the six 
intervention campaigns between the two STW arms (TRAINING vs. BOTH).  Results from the multi-
level modeling analyses indicate that there are significantly different trends between the two 
treatment conditions (Table 7, Model #2).  The parameter estimate for the interaction term 
(TIME*TRNCOND) is statistically significant (p=0.02), and is a negative value whose absolute value 
is substantially larger than the TIME parameter estimate.  Therefore, if we calculate an odds ratio 
based on these estimates, we find that BOTH arm participants are 0.75 times less likely to receive 
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training per campaign than TRAINING arm participants.  These results are consistent with the trends 
visible in Figure 6, where the BOTH arm had a substantial decline in group training after campaign 3.  
The variance estimate for the intercept is 1.671, which is higher than the estimate for the 
unconditional model (1.585), and indicates substantial variation between participants at campaign 1.   
Research question 3 also addresses whether there are significantly different trends in training 
mode across the six intervention campaigns between the two salon positions (Stylist vs. Owner).  
Results from the multi-level modeling analyses indicate that there are not significantly different 
trends between the two salon positions (Table 7, Model #3):  the parameter estimate for the 
interaction term (TIME*POSITION) is not statistically significant (p=0.50).  However, the results are 
consistent with the results presented for research question 1, where both groups had overall 
downward trends over time, but the owners were shown to maintain relatively higher levels of 
training (group and one-on-one modes combined) than the stylists.  Indeed, the parameter estimates 
for the stylists and owners (TIME and TIME*POSITION, respectively) indicate that both groups 
were less likely to be trained over time, but with the odds slightly in favor of the owners.   
 
Table 7. Hierarchical Linear Growth Models – Training Mode across the Six Campaigns, by Treatment 
Condition or Salon Position. 
Model # 
Model type/ 
Covariate Effect rscore 
Estimate 
(Log Odds) Odds SE DF t Value Pr > |t| 
1 Unconditional/ 
none 
Intercept 1 0.168 1.18 0.379 33 0.44 0.66 
Intercept 2 1.667 5.30 0.399 33 4.18 0.0002 
time  -0.116 0.89 0.085 174 -1.37 0.17 
2 Conditional/ 
Treatment condition 
Intercept 1 -0.289 0.75 0.558 33 -0.52 0.61 
Intercept 2 1.264 3.54 0.570 33 2.22 0.03 
time  0.094 1.10 0.126 172 0.75 0.46 
trncond  0.830 2.29 0.776 172 1.07 0.29 
time*trncond  -0.392 0.68 0.173 172 -2.26 0.02 
time+time*trncond  -0.299 0.74     
3 Conditional/ 
Salon Position 
Intercept 1 0.017 1.02 0.669 33 0.03 0.98 
Intercept 2 1.532 4.63 0.677 33 2.26 0.03 
time  -0.208 0.81 0.154 172 -1.35 0.18 
position  0.247 1.28 0.810 172 0.3 0.76 
time*position  0.125 1.13 0.185 172 0.68 0.50 
time+time*position  -0.082 0.92     
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4.5.4 Research Questions 4 and 5: TTS by Treatment Condition or 
Salon Position 
For research question 4, I compare the median TTS for the two STW arms (TRAINING vs. 
BOTH) using the Mann-Whitney test.1  The medians, tests statistics, and p-values are reported for the 
various subgroups of interest in Table 8.  At the participant level, the difference between the 
TRAINING and BOTH medians is not statistically significant (p=0.367).  For the salon-level TTS, 
the difference between the TRAINING and BOTH medians is also not statistically significant 
(p=0.242).   
For research question 5, I use the same test as above to compare the median TTS for the two 
salon positions (owners vs. stylists).  At the participant level, the difference between the owner and 
stylists medians is not statistically significant (p=0.418) (Table 8).  At the salon level, the respective 
median TTS’s are exactly the same as at the participant level, and again the difference between the 
two medians is not statistically significant (p=0.336).   
 
Table 8. Total Training Scores by Salon Position & Treatment condition with Mann-Whitney Test 
Results 
Group N Mean Median Std Dev Std Error Minimum Maximum Test Statistic P-value* 
Participant-level 35 7.51 9.00 3.61 0.61 0.00 12.00   
TRAINING 17 7.71 9.00 3.98 0.97 0.00 12.00 333.50 0.3670 
BOTH 18 7.33 8.00 3.33 0.78 0.00 12.00   
Owners 23 8.04 9.00 3.01 0.63 0.00 12.00 192.50 0.4187 
Stylists 12 6.50 8.00 4.52 1.31 0.00 12.00   
Salon-level 20 7.88 9.00 2.16 0.48 4.00 11.00   
TRAINING 10 8.38 9.00 2.08 0.66 5.67 11.00 89.00 0.2424 
BOTH 10 7.38 8.17 2.22 0.70 4.00 10.00   
Owners 20 8.25 9.00 2.71 0.61 0.00 12.00 133.00 0.3364 
Stylists 10 6.50 8.00 4.25 1.34 0.00 12.00   
Owners only 23 8.04 9.00 3.01 0.63 0.00 12.00   
                                                 
1
 I did not conduct statistical tests comparing the median TTS’s between treatment conditions for just owners or 
just stylists:  as shown in Table 4, the medians were exactly the same for the two treatment conditions within 
each of these salon positions.   
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Group N Mean Median Std Dev Std Error Minimum Maximum Test Statistic P-value* 
TRAINING 12 8.42 9.00 3.09 0.89 0.00 11.00   
BOTH 11 7.64 9.00 3.01 0.91 0.00 12.00   
Stylists only 12 6.50 8.00 4.52 1.31 0.00 12.00   
TRAINING 5 6.00 8.00 5.66 2.53 0.00 12.00   
BOTH 7 6.86 8.00 3.98 1.50 0.00 12.00   
* All tests are two-sided, with statistical significance set at p<0.05  
 
4.6 Discussion 
The purpose of these analyses was to determine the dose of training received by the participants 
affiliated with the salons assigned to the two STW arms of the study.  Five research questions were 
posed to address that purpose.  The first research question asked to what extent participants were 
exposed to the training workshops.  Under ideal circumstances, all enrolled owners and stylists in the 
two training treatment conditions would have attended all six of the group workshops.  If this ideal 
was achieved, 100% of participants would have been classified as “Group” for the Training Mode 
variable, and the TTS for all participants would be 12 (the highest possible score).  However, from 
the results of the descriptive analyses, the ideal was not achieved.  Results from the descriptive 
analyses reveal a moderate level of exposure to the training workshops for the participating owners 
and stylists.  For any given campaign, on average, approximately half the participants attended the 
workshop; a quarter received one-on-one training; and a quarter were not trained. We have also seen 
that the proportion of participants not receiving training increased somewhat across the six 
campaigns.  In terms of the TTS, we see that the mean TTS for all participants was 7.5, and the 
median was 9.  The scores had a broad range across the potential scores, indicating that some 
participants were very consistent about receiving, or not receiving, the trainings.  We would expect a 
higher mean or median TTS if more participants were consistently attending the group workshops.   
The second research question focused on the whether or not there was an association between 
training mode and either treatment condition or salon position, both within and across campaigns.  
Ideally, participants would have received training equally, regardless of their treatment condition 
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assignment (TRAINING vs. BOTH) or salon position (owner or stylist), so there should not be 
statistically significant associations between training mode and these group variables.  While there are 
not statistically significant associations between treatment condition and training mode within 
individual campaigns, there are significantly different training mode trends across the campaigns 
between the two groups.  Thus, the two treatment conditions are not entirely equivalent in terms of 
dose received for the stylist training workshops. 
When salon position was considered, owners and stylists are approximately even when it comes 
to group workshop attendance.  Within campaigns, there were not statistically significant differences 
in training mode.  In addition, the training mode trends (Research Question 3) between the two 
groups were not statistically significant either.  Nevertheless, on average, more owners are getting the 
one-on-one make-up trainings, while more stylists are not getting trained at all.  The greater 
percentage of owners receiving one-on-one training makes sense given the standard procedure of 
conducting those types of trainings:  If no one attended a group workshop from a particular salon, 
then staff conducted a one-on-one make-up training with the owner of the salon (or the designated 
stylist).  In addition, some owners were the only enrolled participant from their salon and never 
attended the group trainings, so they always received the training one-on-one.   
For the fourth and fifth research questions, I wanted to determine if there are statistically 
significant differences in overall training exposure (as measured by the TTS) between the two STW 
arms (TRAINING vs. BOTH) and the two salon positions (owners vs. stylists).  In general, 
TRAINING participants tend to have higher TTS than BOTH participants, and owners tended to have 
higher TTS than stylists.  However, the results of the Mann-Whitney tests indicate that there are not 
statistically significant differences in overall training exposure between the two STW arms, or 
between the two salon positions, either at the individual or at the salon level.   
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4.7 Conclusion 
Overall, there is a moderate level of dose received for the owners and stylists affiliated with 
salons assigned to the two stylist training workshop treatment conditions.  There are notable 
differences in dose received between participants when grouped by treatment condition or salon 
position.  However, for the most part these differences are not statistically significant.  The only 
exception was found when comparing training mode trends across the campaigns for the two 
treatment conditions.  Based on these results, we can conclude that dose received for the stylist 
training workshops intervention strategy is, for the most part, relatively uniform across the study 
participants.   
 
CHAPTER 5. STYLIST DOSE DELIVERED 
5.1 Introduction 
The stylist training workshops were designed to increase stylist knowledge about and familiarity 
with the campaign topics and health messages, and to increase their self-efficacy to deliver the 
targeted health messages to their clients during typical hair styling appointments.  The workshops 
were expected to increase the number of general health-related conversations between the enrolled 
stylists and their customers, and to increase the number of conversations about project-related health 
topics specifically (see Figure 3).  Therefore, talk among stylists and their customers about general 
and specific health topics should be higher in the salons assigned to the TRAINING and BOTH arms 
(i.e., the STW arms) than in salons in the MAGAZINE and CONTROL arms (i.e., the non-STW 
arms).  In this chapter I examine salon owners’ reported health talk in their salons and with their 
customers to see if the stylist training workshops influenced the amount of health-related talk in the 
participating salons.   
5.2 Research Question 
1. Do participants in the STW arms report significantly higher levels of health-related talk in 
their salons than participants in the non-STW arms? 
5.3 Measures 
Process evaluation data from the BEAUTY project allow us to examine stylist-reported health 
talk with customers from essentially two sources:  (1) the follow-up salon owner interviews (SOIF); 
and (2) the stylist version of the Beauty and Health Survey (SBHS).  This chapter is focused on the 
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self-reported health talk from participating salon owners.  The focus on salon owners, and not the 
other enrolled stylists, is based on several considerations.  First, we have limited data for self-reported 
health talk at the pre-intervention assessments.  The response rate for the stylist version of the 
baseline BHS (SBHSB) is very low, with only 11 owners and stylists completing the stylist-insert (the 
portion of the BHS with stylist specific items, including the health talk variables).  In addition, the 
baseline SOI did not include the health talk variables with the assumption that owners would have 
completed the stylist insert for the SBHSB.   
Second, data are also limited for the post-intervention assessments.  Response to the final salon 
owner interview (SOIF) was high, but not complete, with owners from 28 of the 37 enrolled salons 
(76%) submitting to the interviews.  One of the salon owners who did not respond to the Final SOI 
did respond to SBHSF, so her data from the SBHSF were combined with the Final SOI data set, to 
make a total of 29 owners whose data are available for analyses. Response to the stylist version of the 
follow-up BHS (SBHSF) was very low from both owners and stylists, with only 10 of the enrolled 
participants (owners and stylist) returning the questionnaires.  Out of the 10 respondents, six were 
salon owners representing six salons.  In addition, very few of the participants responding to the 
health talk items at baseline also responded to the same items at the post-intervention assessments.  
As a result of these data limitations, we cannot examine the health talk data in terms of pre- and post-
intervention changes.  Instead, I will use the Final SOI as my primary data source.   
The final salon owner interviews (SOIF) included items intended to measure self-reported health 
talk in the participating salons (see Table 9).  Several items asked respondents about the extent to 
which they talk to their customers about health in general and about specific health topics.  One item 
asked about the extent to which participants talk to their customers about health in general 
(HEALTHF).  Another set of six items asked to what extent participants talk to their customers about 
specific intervention-related health topics, including: eating less fat (TALKF01), eating more fruits 
and vegetables (TALKF02), being more physically active (TALKF03), losing weight (TALKF04), 
getting cancer screening tests (TALKF05), and preventing cancer (TALKF15).  Each of these topics 
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were linked to the primary or secondary outcomes of the BEAUTY Project, and were addressed via 
the educational materials and key messages of the campaigns.  All of these variables use a 4-point 
ordinal scale where 1=Not at all and 4=A lot.  For the sake of analysis, we can also treat these ordinal 
variables as dichotomous, where rankings 1-2 are recoded as “low talk” and rankings 3-4 are recoded 
as “high talk.”  The Intervention Topics Index (ITI) is the average ranking across the six intervention-
related health topic variables.  The higher the ITI, the greater the extent of overall talk about the 
various intervention-related health topics.   
 
Table 9. Self-reported Health Talk With Customers Variables - Salon Owners 
Name Label Description Values 
TALKGF General Talk with 
Customer 
During a typical salon visit, to what extent do you talk with 
your customers? 
1-4, where 1=Not 
at all and 4=A lot 
HEALTHF General Health 
Talk 
On a four-point scale, where 1 is not at all and 4 is a lot, 
during a salon visit to what extent do you talk with your 
customers about health? 
1-4, where 1=Not 
at all and 4=A lot 
TALKF01 Dietary Fat To what extent do you talk with your customers about: eating 
less fat 
1-4, where 1=Not 
at all and 4=A lot 
TALKF02 Fruits & 
Vegetables 
To what extent do you talk with your customers about: eating 
more fruits & vegetables 
1-4, where 1=Not 
at all and 4=A lot 
TALKF03 Physical Activity To what extent do you talk with your customers about: being 
(or becoming) physically active 
1-4, where 1=Not 
at all and 4=A lot 
TALKF04 Weight To what extent do you talk with your customers about: 
Losing weight or keeping it off 
1-4, where 1=Not 
at all and 4=A lot 
TALKF05 Cancer Screening To what extent do you talk with your customers about: 
getting cancer screening tests 
1-4, where 1=Not 
at all and 4=A lot 
TALKF15 Preventing Cancer To what extent do you talk with your customers about: 
preventing cancer 
1-4, where 1=Not 
at all and 4=A lot 
TALKAIF Intervention 
Topics Index (ITI) 
Average rating of the extent to which owners report talking to 
customers about intervention-related health topics covered in 
the campaigns:  ∑(TALKF01-05,TALKF15)/6. 
1-4, where 1=Not 
at all and 4=A lot 
 
5.4 Analysis 
As a result of their participation in the stylist training workshops, owners affiliated with salons 
assigned to the STW arms (TRAINING and BOTH) are expected to report higher levels of health talk 
(general and topic-specific) with their customers and in their shops than their counterparts in the non-
STW arms (MAGAZINE and CONTROL).  One way to determine if this expectation bears out is to 
compare the health talk variables between the STW and non-STW arms of the study.   
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For the dichotomized health talk variables, I will use the chi-square test statistic to determine if 
there are statistically significant associations between these variables and dichotomized treatment 
condition.  The hypothesis is that there will be a statistically significant association for each 
comparison between variables.  In cases where the sample size requirements are not met for chi-
square, I will use Fisher’s exact test. Because the central hypothesis is that the STW arms will report 
higher levels of health talk than the non-STW arms, I will use the right-sided p-value for the exact 
test, which represents the probability for all tables where the value for cell (STW, High Talk) is 
greater than or equal to the one observed.  If significant associations exist, I will compute an odds 
ratio with 95% confidence limits to examine the degree of association.  The hypothesis is that the 
STW arms will be more likely to report greater health talk (general or topic-specific) than the non-
STW arms.   
I will use the mean score statistic to test the association between treatment condition and the 
unmodified, ordinally-scaled health talk variables.  A benefit of the mean score statistic is its less 
stringent sample size requirements.  The strategy for testing association with the mean score statistic 
is to take an ordinally scaled response variable (e.g., one of the health talk variables), compute means 
for the arms , and then examine location shifts of the means across the levels of the response variable 
– the null hypothesis is no location shifts, while the alternative is location shifts (Stokes et al., 2000).   
Another way to address the research question for this section is to test for differences between the 
treatment conditions on the Intervention Topics Index (ITI).  If the owners in the STW arms talked 
about the intervention-related health topics more than those in the non-STW arms, then the mean (or 
median) ITI for the STW arms will be higher than in the non-STW arms.  To test this hypothesis, I 
will use the Mann-Whitney test or Mann-Whitney-Wilcoxon test for nonparametric data (Daniel, 
1999), also called the Wilcoxon rank-sum test (Cody & Smith, 1997).  The Mann-Whitney test is 
appropriate when the variable of interest is not normally distributed, is at least ordinal in scale, and is 
continuous (Daniel, 1999), all of which apply to the ITI.  The null hypothesis for the Mann-Whitney 
test is that the two populations have equal medians, while the one-tailed alternative hypothesis is that 
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the STW arms have a larger median than the non-STW arms(Daniel, 1999).  Results of the tests are 
statistically significant if p<0.1. 
5.5 Results 
Owners were asked about the extent to which they talked to their customers during a typical salon 
visit about health in general, and about specific intervention-related health topics (Table 10).  For 
general health talk, a higher percentage of respondents in the non-STW arms(62%) reported “High 
Talk” compared to the STW arms (27%).  For the specific intervention-related health talk variables, 
compared to the non-STW arms, respondents in the STW arms reported larger percentages of “High 
Talk” for three of the six intervention-related topics (i.e., , Dietary Fat, Weight, and Preventing 
Cancer).  However, the only test that is significant is for General Health Talk (p=0.063), though in 
this case the non-STW arms reported a larger percentage of “High Talk” rather than the STW arms. 
 
Table 10. Post-Intervention Self-Reported Extent of Health Talk in Salons (Salon Owners) 
Health Talk Variable 
Treatment 
Condition 
Extent of Talk 
dichotomized1 
(freq, row pct) 
 
Test of Association 
Chi-square2 
Mean Score 
Statistic3 
High 
Talk 
Low 
Talk Total statistic p-value statistic p-value 
Overall Talk with 
Customers 
STW 15 
100.00 
0 
0.00 
15 
 
 0.4643* 0.0804 0.7768 
Non-STW 12 
92.31 
1 
7.69 
13 
 
    
Total 27 1 28     
General Health Talk 
with Customers 
STW 4 
26.67 
11 
73.33 
15 
 
3.4581 0.0629 1.6687 0.1964 
Non-STW 8 
61.54 
5 
38.46 
13 
 
    
Total 12 16 28     
Dietary Fat STW 8 
53.33 
7 
46.67 
15 
 
0.6193 0.4313 4.0440 0.0443 
Non-STW 5 
38.46 
8 
61.54 
13 
 
    
Total 13 15 28     
Fruit & Vegetables STW 7 
46.67 
8 
53.33 
15 
 
1.4479 0.2289 0.1117 0.7383 
Non-STW 9 
69.23 
4 
30.77 
13 
 
    
Total 16 12 28     
 Physical Activity STW 9 
60.00 
6 
40.00 
15 
 
 0.8163* 0.0011 0.9734 
Non-STW 9 
69.23 
4 
30.77 
13 
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Health Talk Variable 
Treatment 
Condition 
Extent of Talk 
dichotomized1 
(freq, row pct) 
 
Test of Association 
Chi-square2 
Mean Score 
Statistic3 
High 
Talk 
Low 
Talk Total statistic p-value statistic p-value 
Total 18 10 28     
Weight  STW 13 
86.67 
2 
13.33 
15 
 
 0.4278* 0.9151 0.3388 
Non-STW 10 
76.92 
3 
23.08 
13 
 
    
Total 23 5 28     
Cancer Screening STW 6 
40.00 
9 
60.00 
15 
 
0.1077 0.7428 0.7203 0.3961 
Non-STW 6 
46.15 
7 
53.85 
13 
 
    
Total 12 16 28     
Preventing Cancer STW 7 
50.00 
7 
50.00 
14 
 
0.0399 0.8416 0.5229 0.4696 
Non-STW 6 
46.15 
7 
53.85 
13 
 
    
Total 13 14 27     
1
 High Talk=3 and 4; Low Talk=1 and 2 
2
 Chi-square statistic with 1 d.f. for the dichotomized variables; the * denotes right-sided p-value for Fisher’s 
exact test.   
3 Mean score statistic with 1 d.f. for the unmodified ordinally-scaled variables.  
 
The means and medians for the ordinally-scaled health talk variables provide more details about 
the patterns of differences between the treatment conditions (Table 11).  First, the STW arms tends to 
have higher means and medians than the non-STW arms in general, with the exception of the General 
Health Talk and Fruits & Vegetables topics.  Additionally, the highest median rankings (M=4) for the 
intervention-related health talk variables in this sample were obtained by: (1) the BOTH arm for the 
Physical Activity topic; and (2) the TRAINING and BOTH arm for the Weight topic.   
Second, there are not large differences between the means or medians for the most part, which 
tend to differ at the most by one point between the four treatment arms, and even less (or not at all) 
between the STW and non-STW arms.  However, in some cases the differences are notably larger.  
For example, we see as much as a two-point difference between the medians for the CONTROL and 
BOTH arms on the Dietary Fat and Physical Activity topics.  In addition, we see a two-point 
difference between the medians for the CONTROL and MAGAZINE arms on Cancer Screening.   
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Third, another pattern of difference worth noting is several cases where the MAGAZINE 
treatment condition has the higher median compared to the TRAINING and/or BOTH arms, including 
for the General Health Talk, Fruits & Vegetables, and Cancer Screening topics.   
Lastly, another notable pattern is the consistent presence of lower talk rankings for the cancer-
related topics (Cancer Screening  and Preventing Cancer).  While the “1” ranking does show up as a 
minimum value on some of the other health topics, it tends to be a rare event.  However, for both of 
the cancer-related topics, the “1” ranking shows up as the minimum value for three of the four 
treatment arms (though not for the BOTH arm).   
Only one of the mean score tests for the ordinally-scaled versions of the health talk variables was 
significant at the p<0.1 level, i.e., Dietary Fat with p=0.044 (Table 10).  This result is due to the 
consistently lower scale rankings for the non-STW arms, especially for the CONTROL arm, which 
reported practically no talk about that particular health topic (Table 11).  In addition, the STW arms 
have the larger percentage of “High Talk” compared to the non-STW arms (53% vs. 38%, 
respectively) (Table 10).   
For the Intervention Topics Index (ITI), the STW arms have higher mean (2.8) and median (3.0) 
scores compared to the non-STW arms (2.5 for both mean and median) (Table 11).  However, these 
are not large differences, and the Mann-Whitney test indicates that the medians of the two treatment 
conditions are not significantly different at the p<0.1 level: the one-sided exact test has a p-value of 
0.1880, and the t approximation one-sided p-value is 0.1928.  The ITI has reasonable internal 
reliability when measured for the entire sample (Cronbach’s coefficient alpha=0.83).  It should be 
noted that Cronbach’s alpha tends to be unstable with small sample sizes (DeVellis), so the ITI 
reliability for this sample should be viewed with caution.   
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Table 11. Health Talk Ratings by Treatment Condition: Means and Medians 
Topic Treatment Condition N Obs N Mean Median Std Dev Min Max 
General Talk with Customers Overall 29 28 3.6 4.0 0.6 2.0 4.0 
 Non-STW Arms 14 13 3.5 4.0 0.7 2.0 4.0 
 1-CONTROL 5 4 3.3 3.5 1.0 2.0 4.0 
 2-MAGAZINE 9 9 3.7 4.0 0.5 3.0 4.0 
 STW Arms 15 15 3.6 4.0 0.5 3.0 4.0 
 3-TRAINING 8 8 3.5 3.5 0.5 3.0 4.0 
 4-BOTH 7 7 3.7 4.0 0.5 3.0 4.0 
General Health Talk with Customers Overall 29 28 2.5 2.0 0.6 2.0 4.0 
 Non-STW Arms 14 13 2.6 3.0 0.5 2.0 3.0 
 1-CONTROL 5 4 2.3 2.0 0.5 2.0 3.0 
 2-MAGAZINE 9 9 2.8 3.0 0.4 2.0 3.0 
 STW Arms 15 15 2.3 2.0 0.6 2.0 4.0 
 3-TRAINING 8 8 2.4 2.0 0.7 2.0 4.0 
 4-BOTH 7 7 2.3 2.0 0.5 2.0 3.0 
Intervention Topics Index Overall 29 27 2.7 3.0 0.7 1.3 4.0 
 Non-STW Arms 14 13 2.5 2.5 0.8 1.3 4.0 
 1-CONTROL 5 4 2.1 1.9 0.6 1.7 3.0 
 2-MAGAZINE 9 9 2.7 3.0 0.8 1.3 4.0 
 STW Arms 15 14 2.8 3.0 0.6 1.8 3.7 
 3-TRAINING 8 8 2.8 2.9 0.7 1.8 3.7 
 4-BOTH 7 6 2.8 3.0 0.6 2.0 3.7 
Dietary Fat Overall 29 28 2.5 2.0 1.0 1.0 4.0 
 Non-STW Arms 14 13 2.1 2.0 1.0 1.0 4.0 
 1-CONTROL 5 4 1.3 1.0 0.5 1.0 2.0 
 2-MAGAZINE 9 9 2.4 3.0 1.0 1.0 4.0 
 STW Arms 15 15 2.9 3.0 0.9 2.0 4.0 
 3-TRAINING 8 8 2.9 2.5 1.0 2.0 4.0 
 4-BOTH 7 7 2.9 3.0 0.9 2.0 4.0 
Fruit & Vegetables Overall 29 28 2.7 3.0 0.8 1.0 4.0 
 Non-STW Arms 14 13 2.8 3.0 0.8 1.0 4.0 
 1-CONTROL 5 4 2.5 2.5 0.6 2.0 3.0 
 2-MAGAZINE 9 9 2.9 3.0 0.9 1.0 4.0 
 STW Arms 15 15 2.7 2.0 0.8 2.0 4.0 
 3-TRAINING 8 8 2.8 2.5 0.9 2.0 4.0 
 4-BOTH 7 7 2.6 2.0 0.8 2.0 4.0 
Physical Activity Overall 29 28 2.9 3.0 0.8 2.0 4.0 
 Non-STW Arms 14 13 2.9 3.0 0.8 2.0 4.0 
 1-CONTROL 5 4 2.3 2.0 0.5 2.0 3.0 
 2-MAGAZINE 9 9 3.2 3.0 0.7 2.0 4.0 
 STW Arms 15 15 2.9 3.0 0.9 2.0 4.0 
 3-TRAINING 8 8 2.6 2.5 0.7 2.0 4.0 
 4-BOTH 7 7 3.3 4.0 1.0 2.0 4.0 
Weight Overall 29 28 3.3 4.0 0.9 1.0 4.0 
 Non-STW Arms 14 13 3.2 3.0 1.0 1.0 4.0 
 1-CONTROL 5 4 3.3 3.5 1.0 2.0 4.0 
 2-MAGAZINE 9 9 3.1 3.0 1.1 1.0 4.0 
 STW Arms 15 15 3.5 4.0 0.7 2.0 4.0 
 3-TRAINING 8 8 3.6 4.0 0.5 3.0 4.0 
 4-BOTH 7 7 3.3 4.0 1.0 2.0 4.0 
Cancer Screening  Overall 29 28 2.3 2.0 1.0 1.0 4.0 
 Non-STW Arms 14 13 2.1 2.0 1.1 1.0 4.0 
 1-CONTROL 5 4 1.5 1.0 1.0 1.0 3.0 
 2-MAGAZINE 9 9 2.3 3.0 1.1 1.0 4.0 
 STW Arms 15 15 2.4 2.0 0.9 1.0 4.0 
 3-TRAINING 8 8 2.5 2.5 1.2 1.0 4.0 
 4-BOTH 7 7 2.3 2.0 0.5 2.0 3.0 
Preventing Cancer Overall 29 27 2.4 2.0 1.0 1.0 4.0 
 Non-STW Arms 14 13 2.2 2.0 1.0 1.0 4.0 
 1-CONTROL 5 4 2.0 2.0 0.8 1.0 3.0 
 2-MAGAZINE 9 9 2.3 3.0 1.1 1.0 4.0 
 STW Arms 15 14 2.5 2.5 0.9 1.0 4.0 
 3-TRAINING 8 8 2.6 3.0 1.2 1.0 4.0 
 4-BOTH 7 6 2.3 2.0 0.5 2.0 3.0 
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5.6 Discussion 
For the most part, the STW arms do not show a consistently and significantly greater extent of 
talk about health in general or about intervention-related health topics compared to the non-STW 
arms.  However, these results provide limited evidence that there was more health talk in the STW 
arms than the non-STW arms.  The STW arms reported higher levels of talk for half (3 of 6) of the 
intervention-related topics.  The mean and/or median rankings for two of the topics, Physical Activity 
and Cancer Screening were the same for the two groups.  The only statistically significant difference 
between the two groups was found for General Health Talk (dichotomous) and the Dietary Fat topic 
with the ordinally-scaled variables. However, for General Health Talk case the non-STW arms 
reported a larger percentage of “High Talk” rather than the STW arms.  The highest rankings for the 
extent of health talk can be found for the Physical Activity and Weight topics (for the STW arms 
only), while the lowest rankings can be found for the Cancer Screening and Preventing Cancer topics 
(both STW and non-STW arms).   
The non-STW arms reported a higher level of General Health Talk than the STW arms, though 
this difference was also not statistical significance.  If this difference held true, and was statistically 
significant, with higher levels of response from all enrolled owners and non-owner stylists, then it 
would have been necessary to compare pre- and post-intervention differences between the STW and 
non-STW arms.  It may be the case that the salons in the non-STW arms had a higher level of General 
Health Talk prior to the intervention, and that these levels persisted during and after the intervention. 
There are several limitations to the data and analyses that must be noted.  First, available data do 
not provide us with complete coverage of all enrolled owners and non-owner stylists.  Because of 
this, analyses had to be limited to only a portion of the enrolled salon owners.  Second, low response 
rates to the stylist version of the baseline Beauty and Health Survey also prevent us from comparing 
pre- and post-intervention differences in health talk between the STW and non-STW arms.   
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Third, the general health and topic-specific items for the salon owner interview (SOI) asked about 
the extent of health talk at post-intervention only – they did not ask about the extent of health talk 
during the intervention period.  Given that the SOI’s were conducted for several months following the 
intervention period, responses to those items may not reflect the true extent to which the respondents 
talked to their customers about health topics of interest during the intervention.   
Lastly, as with all participant self-report data in intervention studies, there is the possibility of a 
social-desirability bias in the responses.   The salon owners in the STW arms where very aware of 
what was expected of them in terms of talking to their customers about specific health topics.  As a 
result, they may have reported higher levels of health talk than what actually occurred.   
5.7 Conclusion 
Overall, the results in this section do not support the central hypothesis that health talk in the 
salons assigned to the STW arms was significantly higher than in the salons assigned to non-STW 
arms.  While the patterns of responses indicate differences between the STW and non-STW arms in 
the expected direction, the majority of tests of association between the health talk variables and 
treatment condition were not statistically significant.   
 
CHAPTER 6. SALON OBSERVATIONS 
6.1 Introduction 
In this chapter I examine salon observation data to see if the stylist training workshops influenced 
the level of observed health-related conversations in the participating salons.  The stylist training 
workshops were designed to increase stylist knowledge about and familiarity with the campaign 
topics and health messages, and to help them develop ways to share the health messages with their 
clients during typical hair styling appointments.  The workshops were expected to increase the 
amount that the stylists and their customers talked about health in general, and about the project-
related health topics specifically.  Therefore, talk about general and specific health topics should be 
higher in the salons assigned to the STW arms  (i.e., TRAINING and BOTH) during the intervention 
period than in salons in non-STW arms (i.e., MAGAZINE and CONTROL).  In addition, the relative 
amounts of observed health-related conversations might be influenced by the extent of BEAUTY 
Project training received by the owners and stylists of salons assigned to the stylist training arms.  
Higher proportions of health-related conversations, especially about specific topics related to the 
BEAUTY Project, may be observed in salons with higher levels of training.   
Lastly, I examine the association between the observed proportions of health-related 
conversations and the owner-reported levels of health talk with customers (see Chapter 5).  Measures 
of health talk in the salon all have strengths and weaknesses.  First, owners and stylists may not 
accurately report the amount of health conversations that they have had with their customers, either 
due to social desirability (overestimation) or recall biases (over- or underestimation).  Second, salon 
observations rely on a limited sample of all the social interactions that occur in the salons – of all the 
conversations that occur in the 37 participating salons during the intervention period, the salon 
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observations were conducted in a random sample of 12 salons per campaign, each for a two-hour 
period, and were focused on one owner/stylist’s conversations with customers and the other people 
present in the salon.  Thus, we should not assume that the conversation log data is representative of 
all the stylist-customer interactions and conversations that routinely occur in salons.  Nevertheless, 
the data that is available represents a reasonable effort to gain some insight into the stylist-customer 
interactions that occurred during the BEAUTY Project intervention period, given the time, resource, 
and respondent burden constraints.  With the limitations of the data in mind, it is important to assess 
validity by examining the convergence of the different health talk measures from different data 
sources – if statistically significant associations exist between different health talk measures, this 
provides evidence of their validity (DeVellis, 1991).   
6.2 Research Questions 
1. Health Talk by Treatment Condition. Are health-related conversations more likely to occur 
in the STW arms than in the non-STW arms? 
2. Health Talk by TTS. Are health-related conversations of interest more likely to occur in the 
salons with high Total Training Scores (TTS) than those with low Total Training Scores 
(TTS)? 
3. Health Talk by Owner Self-Report. Are health-related conversations of interest more likely 
to occur in salons with owners reporting high amounts of health talk with their customers 
than in those with owners reporting low amounts? 
4. Health Talk Trends. Are the trends in health-related conversations across the intervention 
period significantly different between the STW arms and the non-STW arms? 
Research questions 1-3 address the differences in health conversations for the entire intervention 
period combined and for individual campaigns.  Research question 4 addresses trends in health 
conversations across the six campaigns. 
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6.3 Methods 
6.3.1 Research Question 1–3 
6.3.1.1 Measures 
Health Talk by Treatment Condition. Research question 1 uses a set of health talk measures 
derived from the conversation log (CL) data to compare the STW and non-STW arms (Table 12).  
During the intervention period, health talk in the salons could have been about health in general or 
about one or more of the cancer-related risk factors targeted by the BEAUTY intervention campaigns.  
To see if this was happening, trained project staff conducted observations in the participating salons 
to collect data on stylist-customer interactions during typical salon visits.  The observed stylist-
customer interactions were recorded in the CL portion of the salon observation protocol.  The CL 
provides process evaluation data related to dose delivery of health messages.  For each salon 
observation, one enrolled stylist at a selected salon was chosen to be the focus of the observation, and 
the observers concentrated on recording the content of interactions and conversations involving that 
stylist for a two-hour period.   
All 37 participating salons were observed at baseline, but during the campaigns a random sample 
of 12 salons (three for each of the four treatment conditions) were selected for observation.  (Due to 
problems scheduling observations with participating stylists, only 11 salons were observed during 
campaign 3, and 10 salons were observed during campaign 6.)  This sampling approach meant that 
some salons could have been observed as many as six times during the intervention period, while 
others may not have been observed at all.  In fact, during the intervention period 33 (89%) of the 37 
participating salons were observed at least once, while only four salons were not observed at all.  In 
addition, 24% of salons were observed once, 41% were observed two times, 16% were observed three 
times, and 8% were observed as many as four times.  No salons were observed more than four times.   
After the observations were conducted, conversations recorded in the Conversation Log were 
coded to indicate if they were a health-related conversation of interest, i.e., whether they were about 
health in general, and if so, if they were also about one (or more) of the targeted risk factors (see 
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Table 2).  Based on this coding, it is possible to calculate the frequency with which health-related 
conversations of interest occur, and the proportion of health-related conversations out of the total 
number of conversations observed in participating salons.  In addition, health talk that occurs during a 
particular intervention campaign may or may not be consistent with the focus of that campaign.  
Consequently, it is possible to determine the proportion of intervention-related, risk-factor specific 
conversations that occurred during corresponding campaigns (e.g., cancer-screening talk occurring 
during a campaign focused on cancer-screening).  Thus, an additional measure for these analyses is 
Campaign Consistency, or the proportion of all health-related conversations that were consistent with 
the campaign in which they occurred. 
 
Table 12. Health Talk Variables from the Conversation Log, Salon Observation Protocol 
Variable Description Values 
General Health 
Talk 
(HLTHCD) 
Post observation coding of whether the topic of conversation was coded as health 
related or not health related. (broadly defined).  
1=Yes 
0=No 
Cancer 
Screening Talk 
(TLKRFCAN) 
The conversation content is related to the targeted risk factor Cancer Screening. The 
conversation should include discussion of the benefits of Cancer Screening, the cancer 
risks for African American women, talking to physicians about getting screened, 
and/or calling 1-800-4 CANCER to get more information about cancer and Cancer 
Screening.  
1=Yes 
0=No 
Dietary Fat Talk 
(TLKRFFAT) 
The conversation content is related to the targeted risk factor of Dietary Fat 
consumption. The conversation should include discussion of the health risks of high 
Dietary Fat consumption, the health benefits of a low-fat diet, and/or ways to eat fewer 
high-fat foods and eat more low-fat foods.  
1=Yes 
0=No 
Fruit & 
Vegetable Talk 
(TLKRFFV) 
The conversation content is related to the targeted risk factor of Fruit & Vegetable 
(F&V) consumption. The conversation should include discussion of the health risks of 
not eating enough F&V, the health benefits of F&V consumption, and/or ways to 
increase F&V consumption.  
1=Yes 
0=No 
Physical 
Activity Talk 
(TLKRFPA) 
The conversation content is related to the targeted risk factor Physical Activity (PA). 
The conversation should include discussion of the risks of not getting enough PA, the 
benefits of regular PA, various types of Physical Activity or exercise, ways to increase 
Physical Activity, and/or the concept of “30-10-5”.  
1=Yes 
0=No 
Weight Talk 
(TLKRFWGT) 
The conversation content is related to the targeted risk factor of weight. The 
conversation should include discussion of weight loss or weight control, 
overweight/obesity, the risks of unhealthy weight, and/or the benefits of a healthy 
weight/weight loss.  
1=Yes 
0=No 
Any Risk Factor 
Talk 
(TLKRISK) 
The conversation content is related to one or more of the targeted risk factors 
addressed in the BEAUTY Project: Cancer Screening, preventing cancer, Physical 
Activity, Dietary Fat, fruit & vegetable consumption, or weight.  
1=Yes 
0=No 
Campaign 
consistency 
(CAMPCONS) 
Whether or not the conversation includes health topics consistent with the focus of the 
campaign during which the observation occurred.  
1=Yes 
0=No 
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Health Talk by TTS. Research question 2 uses the same observed health talk variables as 
question 1, but instead of comparing the STW and non-STW arms, the comparison is between salons 
with high salon-level Total Training Scores (TTS) and those with low salon-level TTS.  Because the 
TTS only applies to those participants and salons assigned to the two STW arms (TRAINING and 
BOTH), the analyses for research question 2 is limited to those treatment arms as well.  For these 
analyses, the salon-level TTS is dichotomized to create a new variable, DSLVLTTS.  This new 
variable is coded so that salon-level TTS below 9 (the overall median) are “low”, and those that are 
greater than or equal to 9 are “high.”   
Health Talk by Owner Self-Report. Research question 3 also uses the same observed health 
talk variables as question 1, but the comparison is between salons where the owners report “high” 
amounts of health-related conversations with their customers versus those salons where the owners 
report “low” amounts.  Participating salon owners were asked on the final SOI about the extent to 
which they talked to their customers about health in general and about specific intervention-related 
health topics: eating less fat, eating more fruits and vegetables, being more physically active, losing 
weight, getting cancer screening tests, and preventing cancer.  All of these items use a 4-point ordinal 
scale where 1=Not at all and 4=A lot.  The Intervention Topics Index (ITI) is the average ranking 
across the six intervention-related health topic variables – the higher the ITI, the greater the extent of 
overall talk about the various intervention-related health topics.  For these analyses, each of the 
individual item variables and the ITI are dichotomized, where rankings 1-2 are recoded as “low talk” 
and rankings 3-4 are recoded as “high talk.”  Self-reported health talk data are limited to salon 
owners, since similar data are not available from enrolled non-owner stylists.   
6.3.1.2 Analysis 
Health Talk by Treatment Condition, TTS, and Owner Self-Report. Research questions 1-3 
address whether there are overall differences between groups of salons in the relative amount of 
health-related conversations.  To answer each of these questions, I compared the proportion of 
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observed health talk that occurred during the intervention period (all six campaigns combined) 
between the groups of salons.  For research question 1, I also compared the relative amount of health 
talk that occurred during each campaign focusing on the particular health topic addressed by the 
campaign.  For example, campaign 4 focused on Cancer Screening, so I compared the STW and non-
STW arms to determine if the proportion of Cancer Screening talk was higher in the STW arm.  
These comparisons were made for those risk factor topics that had discrete campaigns dedicated to 
them:  Physical Activity (campaigns 2 and 6), Fruit & Vegetable (campaign 3), Cancer Screening 
(campaign 4), and Dietary Fat (campaign 5).  I did not address the Weight topic since it did not have 
its own campaign, but was addressed in all six of the campaigns.   
For all comparisons, first I used the chi-square test statistic (or the Fisher’s Exact Test if 
necessary), to see if there is a statistically significant association between the grouping variables and 
each of the observed health talk variables.  The related hypothesis is that there will be a statistically 
significant association for each comparison.  Second, if a significant association exists, I will 
calculate odds ratios along with 95% confidence limits.  For research question 1, the hypothesis is 
that the risk factor-related conversations are more likely to occur in the STW arms than in the non-
STW arms.  For research question 2, the hypothesis is that risk factor-related conversations are more 
likely to occur in the “high” TTS salons than in the “low” TTS salons.  For research question 3, the 
hypothesis is that the risk factor-related conversations are more likely to occur in the salons where the 
owners reported “high” levels of health talk with their customers than in those salons that reported 
“low” levels.   
6.3.2 Research Question 4 
6.3.2.1 Measures and Analysis 
Health Talk Trends. Research question 4 addresses whether there are differences over time in 
the likelihood of risk factor-related conversations between the STW and non-STW arms.  If the 
training workshops produced the desired effect, then we might observe in the STW arms a greater 
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increase over the course of the six campaigns in the relative amount of risk factor-related 
conversations, compared to the non-STW arms. Thus, the hypothesis is that the growth trajectories in 
risk factor-related conversations over the intervention period (i.e., across the six campaigns) is 
significantly higher for the STW arms than it is for the non-STW arms.   
I test this hypothesis using a multilevel modeling approach to analyzing individual change over 
repeated observations (Raudenbush & Bryk, 2002).  In this case, the “individuals” are the 
participating salons, and the repeated observations are the salon observations conducted at baseline 
and for each of the six intervention campaigns.  This approach uses a two-level model approach 
where the discrete observations (level-1) are understood to be “nested” within the salons (level-2).  A 
multilevel modeling approach is applicable even when the number and spacing of time points vary 
across cases (Raudenbush & Bryk, 2002), as is the case with the conversation log data (e.g., not all 
salons were observed the same number of times or at every time point). 
For this type of analysis, I created a salon-period dataset in which each salon has one record for 
every time-period that it was observed.  For example, if a salon was observed during campaigns 1 and 
4, then there are three records in the data set for that salon (the third one comes from the baseline 
observation, when all salons were observed).  In addition, the datasets include a set of variables 
necessary for the analyses (see Table 13).  There are a set of eight variables that indicate the number 
of all observed conversations for a specific time period that were about the health topics of interest, 
including one for General Health Talk, one each for the five cancer risk factors, and one for those 
conversations that were about any of the five cancer risk factors.  In addition, there is a variable for 
time period (TIME) and an indicator variable for treatment condition (TRAINCONDIT), where the 
STW arms are coded “1”, and non-STW arms salons are coded “0” (the referent group).   
A second similar data set was created for the analysis of the Campaign Consistency variable 
(SUMCONSISTENT).  The Campaign Consistency variable indicates how many of the observed 
conversations from a particular observation had content that was consistent with the topical focus of 
the campaign during which the observation occurred.  It does not make sense to use the baseline time 
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period as the initial status for the time period variable, because there were no campaigns at baseline 
with which a conversation could be consistent.  Therefore, I used another time period variable for this 
dataset (TIMEC) where initial status was set for campaign 1.   
 
Table 13. Variables for the multilevel modeling analyses 
Variable Description Values 
SUMGENHLTH Total number of all conversations observed at time period t for salon i 
that were coded as General Health Talk, broadly defined.  Based on the 
HLTHCD variable from the original conversation log dataset. 
0 to ∞ 
SUMANYRISK Total number of all conversations observed at time period t for salon i 
that were related to any of the targeted risk factors addressed in the 
BEAUTY Project: Cancer Screening/Prevention, Physical Activity, 
Dietary Fat, Fruit & Vegetable, or Weight.  Based on the TLKRISK 
variable from the original conversation log dataset. 
0 to ∞ 
SUMCANCER Total number of all conversations observed at time period t for salon i 
that were coded as related to the targeted risk factor Cancer Screening.  
Based on the TLKRFCAN variable from the original conversation log 
dataset. 
0 to ∞ 
SUMPHYSACT Total number of all conversations observed at time period t for salon i 
that were coded as related to the targeted risk factor Physical Activity.  
Based on the TLKRFPA variable from the original conversation log 
dataset. 
0 to ∞ 
SUMDIETFAT Total number of all conversations observed at time period t for salon i 
that were coded as related to the targeted risk factor of Dietary Fat 
consumption.  Based on the TLKRFFAT variable from the original 
conversation log dataset. 
0 to ∞ 
SUMFRUTVEG Total number of all conversations observed at time period t for salon i 
that were coded as related to the targeted risk factor of Fruit & Vegetable.  
Based on the TLKRFFV variable from the original conversation log 
dataset. 
0 to ∞ 
SUMWEIGHT Total number of all conversations observed at time period t for salon i 
that were coded as related to the targeted risk factor Weight.  Based on 
the TLKRFWGT variable from the original conversation log dataset. 
0 to ∞ 
SUMCONSISTENT Total number of all conversations observed at time period t for salon i 
that were consistent with the topical focus of the campaign during which 
the observation occurred.  This variable applies only to the observed 
conversations during the intervention period.  Based on the CAMPCONS 
variable from the original conversation log dataset. 
0 to ∞ 
SUMCONVERSE Total number of all conversations observed at time period t for salon i.   0 to ∞ 
TIME Level-1 independent variable representing the seven time periods that the 
salons were observed, including baseline and each of the 6 campaigns.  
The baseline period is coded “0” so that it represents the initial status of 
the salons.   
0=baseline 
1=campaign 1 
2=campaign 2 
3=campaign 3 
4=campaign 4 
5=campaign 5 
6=campaign 6 
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Variable Description Values 
TIMEC Level-1 variable representing the six time periods that the salons were 
observed during the intervention period (one for each of the 6 
campaigns).  This time variable is only used with the SUMCONSISTENT 
variable.  Campaign 1 is coded “0” so that it represents the initial status 
of the salons.   
0=campaign 1 
1=campaign 2 
2=campaign 3 
3=campaign 4 
4=campaign 5 
5=campaign 6 
TRAINCONDIT Level-2 covariate indicating whether a salon was assigned to one of the 
STW arms (TRAINING or BOTH) or to one of the non-STW arms 
(CONTROL or MAGAZINE).  The non-STW arm is the reference group 
for the analyses. 
0=non-STW  
1=STW 
 
Once the salon-period dataset was created, I fit a series of hierarchical linear growth models 
(Raudenbush & Bryk, 2002) using SAS PROC GLIMMIX.  For each of the health talk variables, I fit 
two separate models: an unconditional, random-intercept model without the TRAINCONDIT 
covariate, and a conditional random-intercept model with the covariate.  The unconditional models 
have the general form: 
tiititi eTIMEY +++= 01000 )( τββ , 
 
while the conditional models have the general form:  
tiitiiititi eTIMETTRAINCONDITTRAINCONDITIMEY +++++= 011011000 ))(()()( τββββ  
 
where,  
Yti = the log odds of a health-related conversation of interest occurring at time t for the ith salon.  
The outcome variable is represented in the model statement in PROC GLIMMIX by the 
expression SUM<topic>/SUMCONVERSE; 
β00 = estimate of the average intercept (the average value of Y when TIME=0) across salons when 
TRAINCONDIT = 0.  In other words, this parameter estimates the (true) log odds of a health-
related conversation of interest occurring at baseline in the non-STW group;   
β01 = estimate of the difference in the average intercept (at TIME=0) across salons when 
TRAINCONDIT = 1.  In other words, when added to β00, this parameter estimates the (true) 
log odds of a health-related conversation of interest occurring at baseline in the STW arm;  
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β10 = estimate of the average slope (the average change in Y per unit of TIME) across salons when 
TRAINCONDIT = 0.  In other words, this parameter estimates the (true) rate of change in the 
log odds of a health-related conversation of interest occurring across the campaigns for the 
non-STW arm; 
β11 = estimate of the difference in the average slope across salons when TRAINCONDIT = 1.  This 
parameter is based on the interaction of TIME and TRAINCONDIT, and represents the 
average increase or decrease in the rate of change in the log odds of a health-related 
conversation of interest occurring across the campaigns for the STW arm.  In other words, the 
value of this parameter tells us if the STW arm has a greater or lesser likelihood of risk factor 
talk than the non-STW arm across the six campaigns.   
The remaining terms in these models are the random effects associated the intercept (τ0i) and the error 
related to the individual salons (eti).  The value of the τ0i tells us how much estimated variability there 
is between salons at baseline. 
The primary parameter of interest for these analyses is β11, or the interaction between TIME and 
TRAINCONDIT.  This parameter represents the effect of the training workshops on the type of health 
talk that is occurring in the salons.  If the training workshops have the desired effect of increasing 
health talk about project-related risk factors above that which would occur in the absence of the 
training, then this parameter will be a positive, statistically significant (p<0.05) predictor of Y.  In 
order to obtain an odds ratio contrasting the STW and non-STW arms on the growth of health-related 
conversations over the intervention period, we add β11 to the TIME parameter estimate (β10) and then 
exponentiate the sum.   
6.4 Results 
6.4.1 Research Question 1: Health Talk by Treatment Condition 
There were 2468 conversations recorded for the entire intervention period (the six campaigns 
combined):  1226 from the STW arms and 1242 from the non-STW arms.  Looking at the overall 
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amount of health-related conversations for the entire intervention period (Table 14), we see that 11% 
of conversations were General Health Talk, 3.5% were about any one of the five risk factors 
addressed by the BEAUTY Project (Any Risk Factor Talk), and all of the risk factor-specific 
conversations were less than 2%.  Conversation topics were consistent with the themes of the 
campaigns 1.7% of the time.  For the STW arms, five of the seven topical areas had higher 
percentages during the intervention period than at baseline, with the exception of Cancer Screening 
and Dietary Fat (where percentages stayed the same).  For the non-STW arms, only four of the seven 
topical areas were higher during the intervention period than at baseline, while three were lower. 
 
Table 14. Amount of Observed Health-Related Conversations by Treatment Condition (STW vs. non-
STW) at Baseline and for Entire Intervention Period (Campaigns 1-6) 
Health Topic 
Treatment 
condition 
Baseline 
# (%) 
Intervention 
Period 
# (%) 
X2 Odds Ratio 
p= Value 95% CI 
General Health STW 75 (10.5) 155 (12.6) 0.016 1.37 1.06 1.76 
Non-STW 76 (11.6) 119 (9.6)     
Total 150 (11.0) 274 (11)     
Any Risk Factor STW 18 (2.5) 46 (3.8) 0.544    
non-STW 22 (3.4) 41 (3.3)     
Total 40 (2.9) 87 (3.5)     
Consistent with 
Campaign Topic 
STW - 23 (1.9) 0.407    
non-STW - 18 (1.4)     
Total - 41 (1.7)     
Cancer Screening STW 3 (0.4) 5 (0.4) 0.03* na** na na 
Non-STW 1 (0.2) 0 (0.0)     
Total 4 (0.3) 5 (0.2)     
Physical Activity STW 8 (1.1) 24 (2.0) 0.417    
Non-STW 12 (1.9) 19 (1.5)     
Total 20 (1.5) 43 (1.7)     
Fruit & Vegetable STW 1 (0.1) 11 (0.9) 0.802    
Non-STW 2 (0.3) 10 (0.8)     
Total 3 (0.2) 21 (0.9)     
Dietary Fat STW 2 (0.3) 4 (0.3) 0.493*    
Non-STW 0 3 (0.2)     
Total 2 (0.2) 7 (0.3)     
Weight STW 7 (0.9) 16 (1.3) 0.349    
Non-STW 10 (1.5) 22 (1.8)     
Total 17 (1.3) 38 (1.5)     
Total number of observed conversations at Baseline=1399: STW=715, Non-STW=684. 
Total number of observed conversations during Intervention Period=2468: STW=1226, Non-STW=1242. 
* Right-sided Fisher’s Exact Test; 50% of cells have expected counts<5, so Chi-square may not be a valid test.   
**Odds ratio not calculated due to zero cell 
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In comparing the two groups for the entire intervention period, the STW arms tended to have 
greater relative amounts of health-related conversations than the non-STW arms, with the exception 
of the Weight topic (Table 14).  However, none of the differences in proportions were large and most 
of the chi-square test results were not statistically significant.  The largest difference occurred with 
the general health topic (3%), while the rest of the topics had differences ≤ 0.5%.  General Health and 
Cancer Screening topics had the only statistically significant tests of association.  For the General 
Health topic, the odds of a General Health Talk conversation occurring during the intervention period 
in the STW arms was 1.37 times greater than in the non-STW arms.  It was not possible to calculate 
an odds ratio for the Cancer Screening topic because of the zero value for the non-STW arm, i.e., 
none of the observed conversations in the non-STW arm during the intervention period were related 
to Cancer Screening or Preventing Cancer.   
The second set of comparisons between the STW and non-STW arms is on the relative amounts 
of risk factor-specific talk that occurred during the corresponding individual campaigns.  For 
example, was there more Cancer Screening talk in the STW arms during the Cancer Screening 
campaign than in the non-STW arms?  As we can see in Table 15, there were small amounts of 
observed risk factor talk during the related campaigns.  Campaign 2 (Physical Activity) stands out 
with the highest percentages overall.  In general, the STW arms had higher percentages than the non-
STW arms, with the exception of Dietary Fat consumption.  However, none of the tests of association 
were statistically significant.   
 
Table 15. Amount of Observed Health Conversations Consistent with Campaign Topic, by Treatment 
condition (STW vs Non-STW) 
Campaign 
Primary Health 
Topic 
Treatment 
condition n 
Amount of Related 
Health Talk 
# (%) 
Fisher’s Exact Test 
Right-sided p>=F 
2 Physical Activity 
STW 298 9 (3.0) 0.086 
Non-STW 221 2 (0.9)  
Total 519 11 (2.1)  
3 Fruit & Vegetable 
STW 244 1 (0.4) 0.559 
Non-STW 192 0  
Total 436 1 (0.2)  
4 Cancer Screening STW 147 1 (0.7) 0.359 
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Campaign 
Primary Health 
Topic 
Treatment 
condition n 
Amount of Related 
Health Talk 
# (%) 
Fisher’s Exact Test 
Right-sided p>=F 
Non-STW 262 0  
Total 409 1 (0.2)  
5 Dietary Fat 
STW 140 1 (0.7) 0.629 
Non-STW 218 1 (0.5)  
Total 358 2 (0.6)  
6 Physical Activity 
STW 165 2 (1.2) 0.595 
Non-STW 128 1 (0.8)  
Total 293 3 (1.0)  
 
Another way to approach the comparison between STW and non-STW arms on campaign-
specific health talk is to examine how the percentages of certain types of health talk vary across the 
campaigns (Figure 8).  Specifically, in the STW arms we might expect to see a pattern whereby there 
is a noticeable increase in the amount of talk about a particular health topic from the preceding 
campaign to the related campaign, followed by a drop off in talk about that topic as the intervention 
moved on to the next campaign.  This pattern can be seen for Physical Activity (Figure 8e), where 
related conversations appear to increase to a greater extent from campaign 1 to 2 for the STW arms 
than for the non-STW arms, then drop off again at campaign 3.  However, the next time that Physical 
Activity was the focus of a campaign (campaign 6), we see the opposite pattern, the amount of related 
conversations are lower than the preceding campaign, and actually increase afterwards (a pattern 
mimicked by the non-STW arms).  A very similar pattern occurs for Weight talk (Figure 8h) during 
the same time period (campaign 1-3).  Another example can be seen for Cancer Screening talk among 
the STW arms, where there appears to be a (very) small jump at campaign 4 then a distinct drop-off at 
campaign 5 (Figure 8d).  But while these observed patterns may be suggestive, we know from the 
analyses above that the differences in the amounts specific types of health talk between the STW and 
non-STW arms during the related campaigns are not statistically significant, so we should not place 
too much emphasis on their importance.  Another pattern that we might observe in stylist-customer 
interactions during the intervention period is a general linear increase in the amount of health-related 
conversations over time.  This type of pattern is addressed by research question 4. 
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Figure 8. Observed Health-Related Conversations Over Time (Baseline - Final) 
8a. Observed General Health Talk
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8b. Observed Any Risk Factor Talk
(STW vs non-STW)
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Figure 8. Observed Health-Related Conversations Over Time (Baseline - Final) 
8c. Observed Talk Consistent with Campaign
(STW vs non-STW)
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8d. Observed Cancer Screening Talk
(STW vs non-STW)
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Figure 8. Observed Health-Related Conversations Over Time (Baseline - Final) 
8e. Observed Physical Activity Talk
(STW vs non-STW)
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8f. Observed Fruit & Vegetable Talk
(STW vs non-STW)
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Figure 8. Observed Health-Related Conversations Over Time (Baseline - Final) 
8g. Observed Dietary Fat Talk
(STW vs non-STW)
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8h. Observed Weight Control Talk
(STW vs non-STW)
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6.4.2 Research Question 2: Health Talk by TTS 
At total of 1226 conversations were observed during the intervention period among salons 
assigned to the STW arms:  837 in the “High” Total Training Score (TTS) group and 389 in the 
“Low” group.  In general, the High TTS group had larger percentages of observed health talk than the 
Low TTS group, with the exception of the Dietary Fat and Weight topics (Table 16).  However, none 
of the chi-square tests were statistically significant at the p<0.05 level.   
 
Table 16.  Amount of Observed Health-Related Conversations by Salon-level Total Training Score (High 
vs. Low) for Intervention Period (Campaigns 1-6 Combined) 
Health Topic 
Salon-level 
TTS 
Yes 
# (%) 
No 
#(%) 
X2 
value p= 
General Health High 114 (13.6) 723 (86.4) 2.281 0.131 
Low 41 (10.5) 348 (89.5)   
Total 155 (12.6) 1071 (87.4)   
Any Risk Factor High 35 (4.2) 802 (95.8) 1.348 0.246 
Low 11 (2.8) 378 (97.2)   
Total 46 (3.8) 1180 (96.2)   
Consistent with Campaign Topic High 16 (1.9) 821 (98.1) 0.018 0.893 
Low 7 (1.8) 382 (98.2)   
Total 23 (1.9) 1203 (98.1)   
Cancer Screening High 4 (0.5) 833 (99.5)  0.493* 
Low 1 (0.3) 388 (99.7)   
Total 5 (0.4) 1221 (99.6)   
Physical Activity High 18 (2.2) 819 (97.9) 0.512 0.474 
Low 6 (1.5) 383 (98.5)   
Total 24 (1.9) 1202 (98.0)   
Fruit & Vegetable High 9 (1.1) 828 (98.9)  0.269* 
Low 2 (0.5) 387 (99.5)   
Total 11 (0.9) 1215 (99.)   
Dietary Fat High 2 (0.2) 835 (99.8)  0.903* 
Low 2 (0.5) 387 (99.5)   
Total 4 (0.3) 1222 (99.7)   
Weight High 11 (1.3) 826 (98.7) 0.002 0.967 
Low 5 (1.3) 384 (98.7)   
Total 16 (1.3) 1210 (98.7)   
Effective sample size for analyses=1226: High=837, Low=389. 
* Right-sided Fisher’s Exact Test; 50% of cells have expected counts<5, so Chi-square may not be a valid test.   
 
6.4.3 Research Question 3: Health Talk by Salon Owner Self-Report 
First, I look at the associations between individual health topic variables from the final SOI and 
the corresponding health topic variables from the salon observation conversation logs.  None of the 
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chi-square test results were statistically significant at the p<0.05 level (Table 17).  Nevertheless, for 
the most part, the percentages reported in the cross-tabulations are consistent with what we would 
expect to see if the self-reported and observed variables were convergent.  For example, when it 
comes to the specific risk factor-related topics, the “high” self-report group has consistently larger 
proportions of observed health talk than does the “low” self-report group.  This is not the case for 
General Health Talk, where the “low” self-report group had the larger proportion.  I did not compare 
any of the SOI health talk variables to the Any Risk Factor or Campaign Consistency observation 
variables because of the lack of direct corollaries between the two data sources.  The Any Risk Factor 
or Campaign Consistency variables are derived measures that encompass the specific intervention-
related health topics.  A more appropriate comparison with these observed health talk variables would 
be with the ITI. 
Second, I look at the associations between the Intervention Topics Index and the corresponding 
health topic variables from the salon observation conversation logs.  The chi-square tests for four of 
the eight health topics of interest had statistically significant results, including Any Risk Factor, 
Campaign Consistency, Physical Activity, and Fruit & Vegetable (Table 18).  The odds ratio 
estimates for each comparison indicate that the health topic of interest is more likely to be observed in 
salons where the owner has a “high” ITI than in salons were the owner has a “low” ITI.  However, the 
95% confidence limits are fairly wide, especially for the Physical Activity and Fruit & Vegetable 
topics, so the odds ratio estimates are not very precise.   
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Table 17.  Amount of Observed Health-Related Conversations by Salon Owner Self-Reported Health 
Talk with Customers for Intervention Period (Campaigns 1-6 Combined) 
Health Topic 
Self-Reported 
Health Talk 
Observed Health Talk 
Total 
X2 
Value p= Yes No 
General Health High 88 (10.2) 776 (89.8) 864 1.063 0.303 
Low 142 (11.6) 1080 (88.4) 1222   
Total 230 (11.0) 1856 (89.0) 2086   
Cancer Screening High 3 (0.4) 789 (99.6) 792  0.156* 
Low 1 (0.1) 1293 (99.9) 1294   
Total 4 (0.2) 2082 (99.8) 2086   
Physical Activity High 23 (2.1) 1065 (97.9) 1088 0.2602 0.6100 
Low 18 (1.8) 980 (98.2) 998   
Total 41 (2) 2045 (98.0) 2086   
Fruit & Vegetable High 13 (1.2) 1109 (98.8) 1122 1.0214 0.3122 
Low 7 (0.7) 957 (99.3) 964   
Total 20 (1.0) 2066 (99.0) 2086   
Dietary Fat High 3 (0.4) 762 (99.6) 765  0.387* 
Low 3 (0.2) 1318 (99.8) 1321   
Total 6 (0.3) 2080 (99.7) 2086   
Weight High 27 (1.8) 1506 (98.2) 1533 1.9765 0.1598 
Low 5 (0.9) 548 (99.1) 553   
Total 32 (1.5) 2054 (98.5) 2086   
* Right-sided Fisher’s Exact Test; 50% of cells have expected counts<5, so Chi-square may not be a valid test.   
 
Table 18.  Amount of Observed Health-Related Conversations by Dichotomized Intervention Topics 
Index (ITI) for Intervention Period (Campaigns 1-6 Combined) 
Health Topic 
Dichotomized 
ITI 
Observed Health Talk X2 Odds Ratio 
Yes No value p= Value 95% CI 
Any Risk Factor High 50 (5.3) 901 (94.7) 13.066 0.0003 2.33 1.45 3.73 
Low 28 (2.3) 1175 (97.7)      
Total 78 (3.6) 2076 (96.4)      
Campaign 
Consistency 
High 24 (2.5) 927 (97.5) 5.668 0.017 2.20 1.13 4.27 
Low 14 (1.2) 1189 (98.8)      
Total 38 (1.8) 2116 (98.2)      
Physical Activity High 29 (3.1) 922 (96.9) 11.976 0.0005 3.12 1.58 6.15 
Low 12 (1.0) 1191 (99.0)      
Total 41 (1.9) 2113 (98.1)      
Fruit & Vegetable High 14 (1.5) 937 (98.5) 5.471 0.019 2.98 1.14 7.79 
Low 6 (0.5) 1197 (99.5)      
Total 20 (0.9) 2134 (99.1)      
Effective sample size for analyses=2154: High=951, Low=1203. 
 
6.4.4 Research Question 4: Health Talk Trends 
The parameter estimates for the fixed effects and other related statistics for both the unconditional 
and conditional models are presented in (Table 19).  Except for one model, none of the parameter 
  97
estimates for the TIME*TRAINCONDIT interaction term in the conditional models were statistically 
significant.  The Cancer Screening model with the interaction term did not converge, so that 
parameter is not reported for the model.   
The only conditional model with a statistically significant parameter estimate for the interaction 
term was the one where Campaign Consistency (SUMCONSISTENT) was the dependent variable, 
i.e., whether observed health-related conversations are consistent with the topic of the campaign 
being conducted at the time of the observation.  Indeed, the Campaign Consistency model was the 
only conditional model where all of the fixed effect estimates are statistically significant.  However, 
the estimate for the interaction term is negative and its absolute value is greater than that for TIME 
(the slope for the non-STW arm), indicating that the STW arm’s overall linear growth trend over time 
for Campaign Consistency was in the opposite direction (downward) than that for the non-STW arm 
(upward).  If we calculate an odds ratio based on these estimates, the STW arm was 0.96 times less 
likely to have an increase in Campaign Consistency per unit of TIME than the non-STW arm.  
Nevertheless, this odds ratio is quite close to one, so the difference between the two groups is not 
large.  The TIME variable for the Campaign Consistency models was coded such that the initial status 
(TIME=0) was set for campaign 1.  Therefore, while the intercept estimate indicates that the non-
STW arm was not likely to have conversations consistent with the topic of campaign 1, the likelihood 
of Campaign Consistency would increase significantly per campaign (as indicated by the TIME 
estimate).  Meanwhile, the STW arm was more likely than the non-STW arm to have conversations 
consistent with the topic of campaign 1, but after that the likelihood of Campaign Consistency 
declined. 
While none of the interaction term estimates (and very few of the other parameter estimates) for 
the other models were statistically significant, we see that some of the fixed effects were consistent 
with what we would hope to see if the training workshops were having the desired effect on stylist-
customer interactions in the salons.  For example, we see that the TIME*TRAINCONDIT estimates 
were positive for the General Health Talk, Physical Activity, and Fruit & Vegetable models.  The 
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estimates were negative values for the Dietary Fat, Any Risk Factor, and Weight models.  However, 
unlike the conditional Campaign Consistency model, the absolute values for these estimates were 
smaller than the corresponding TIME estimates.  Thus, while the likelihood of those particular health 
conversations is lower for the STW arm than for the non-STW arm, the growth trends for both groups 
were still in a positive direction.   
 
Table 19. Fixed Effects - Hierarchical Linear Growth Models for Observed Health Topics 
Health Topic Fixed Effect Estimate Odds SE DF t Value Pr > |t| 
General Health Unconditional Model 
      
Intercept -2.239 0.107 0.118 36 -18.98 <.0001 
TIME 0.042 1.043 0.027 68 1.57 0.1203 
Conditional Model 
      
Intercept -2.234 0.107 0.173 35 -12.89 <.0001 
TIME 0.018 1.018 0.040 67 0.46 0.648 
TRAINCONDIT -0.006 0.994 0.237 35 -0.03 0.980 
TIME*TRAINCONDIT 0.045 1.046 0.054 67 0.84 0.402 
Any Risk Factor Unconditional Model 
      
Intercept -3.757 0.023 0.187 36 -20.1 <.0001 
TIME 0.114 1.121 0.046 68 2.48 0.0155 
Conditional Model 
      
Intercept -3.706 0.025 0.277 35 -13.4 <.0001 
TIME 0.134 1.143 0.066 67 2.01 0.048 
TRAINCONDIT -0.125 0.883 0.384 35 -0.32 0.747 
TIME*TRAINCONDIT -0.040 0.961 0.093 67 -0.43 0.670 
Campaign Consistency1 Unconditional Model 
      
Intercept -4.637 0.010 0.348 32 -13.31 <.0001 
TIME 0.186 1.204 0.105 35 1.77 0.0856 
Conditional Model 
      
Intercept -5.954 0.003 0.736 31 -8.09 <.0001 
TIME 0.588 1.800 0.196 34 3 0.005 
TRAINCONDIT 1.836 6.274 0.866 31 2.12 0.042 
TIME*TRAINCONDIT -0.633 0.531 0.246 34 -2.58 0.015 
Cancer Screening Unconditional Model 
      
Intercept -5.902 0.003 0.453 36 -13.03 <.0001 
TIME -0.077 0.926 0.172 68 -0.45 0.6544 
Conditional Model 
      
Intercept -7.425 0.001 1.056 35 -7.03 <.0001 
TIME -0.058 0.944 0.173 68 -0.33 0.740 
TRAINCONDIT 2.045 7.729 1.062 35 1.93 0.062 
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Health Topic Fixed Effect Estimate Odds SE DF t Value Pr > |t| 
TIME*TRAINCONDIT2       
Physical Activity Unconditional Model 
      
Intercept -4.373 0.013 0.243 36 -17.98 <.0001 
TIME 0.065 1.067 0.066 68 0.99 0.3240 
Conditional Model 
      
Intercept -4.227 0.015 0.349 35 -12.11 <.0001 
TIME 0.054 1.056 0.094 67 0.58 0.564 
TRAINCONDIT -0.318 0.728 0.497 35 -0.64 0.527 
TIME*TRAINCONDIT 0.020 1.020 0.132 67 0.15 0.881 
Fruit & Vegetable Unconditional Model 
      
Intercept -6.263 0.002 0.469 36 -13.37 <.0001 
TIME 0.381 1.464 0.109 68 3.5 0.0008 
Conditional Model 
      
Intercept -6.177 0.002 0.653 35 -9.46 <.0001 
TIME 0.341 1.406 0.155 67 2.2 0.031 
TRAINCONDIT -0.205 0.815 0.946 35 -0.22 0.830 
TIME*TRAINCONDIT 0.083 1.086 0.219 67 0.38 0.707 
Dietary Fat Unconditional Model 
      
Intercept -6.242 0.002 0.511 36 -12.21 <.0001 
TIME 0.084 1.088 0.159 68 0.53 0.5970 
Conditional Model 
      
Intercept -6.709 0.001 0.932 35 -7.2 <.0001 
TIME 0.109 1.115 0.274 67 0.4 0.692 
TRAINCONDIT 0.752 2.120 1.114 35 0.67 0.504 
TIME*TRAINCONDIT -0.025 0.976 0.336 67 -0.07 0.942 
Body Weight Unconditional Model 
      
Intercept -4.532 0.011 0.216 36 -20.97 <.0001 
TIME 0.129 1.137 0.064 68 2.01 0.0480 
Conditional Model 
      
Intercept -4.568 0.010 0.313 35 -14.6 <.0001 
TIME 0.195 1.215 0.085 67 2.28 0.026 
TRAINCONDIT 0.090 1.094 0.433 35 0.21 0.837 
TIME*TRAINCONDIT -0.168 0.846 0.134 67 -1.25 0.214 
1
 For the Campaign Consistency outcome, initial status is set at Campaign 1, rather than at baseline as with the 
other outcomes. 
2
 Two versions of the Cancer Screening model with a TIME*TRAINCONDIT term were fitted, one with and 
one without a random effect for time.  Both models did not converge.  Results displayed are for conditional 
model without TIME*TRAINCONDIT term. 
 
The random effects for the fitted models, both unconditional and conditional, are presented in 
Table 20.  I fitted random-intercept models only, with no random effect for the slopes.  The models 
for three health topics (Cancer Screening, Dietary Fat, Weight) have variance estimates that are 
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essentially 0 for both types of models, indicating very little variability between salons at initial status 
(TIME=0) when it comes to conversations about those particular topics.  The models for the other 
five health topics have non-zero variance estimates suggesting variability between salons when it 
comes to conversations about those particular topics.  In addition, the variance estimates for these five 
conditional models are larger than for their unconditional counterparts, suggesting that the inclusion 
of the level-2 covariate (TRAINCONDIT) did not explain more variance in the dependent variable 
than did the unconditional models.   
 
Table 20. Random Effects - Hierarchical Linear Growth Models for Observed Health Topics 
Health Topic Parameter 
Unconditional Model Conditional Model Proportion 
Reduction  
in Variance 
Variance 
Estimate SE 
Variance 
Estimate SE 
General Health Talk Intercept 0.5239 0.090 0.5262 0.092 -0.004 
Any Risk Factor Intercept 0.6684 0.141 0.7073 0.148 -0.06 
Campaign Consistency1 Intercept 0.7832 0.253 0.9777 0.303 -0.25 
Cancer Screening Intercept 8.48E-18 . 0 . 1.00 
Physical Activity Intercept 0.7935 0.189 0.8366 0.197 -0.05 
Fruit & Vegetables Intercept 1.0113 0.280 1.0357 0.292 -0.02 
Dietary Fat Intercept 3.47E-18 . 2.17E-19 . 0.94 
Weight Intercept 2.78E-17 . 2.63E-17 . 0.0540 
1
 Initial status for the Campaign Consistency outcome is set at Campaign 1, rather than at baseline as with the 
other outcomes. 
 
6.5 Discussion 
Research question 1 addresses whether health-related conversations of interest are more likely to 
occur in the STW arms than in the non-STW arms.  I hypothesized that, for each health topic of 
interest, there would be a statistically significant association between the health talk variable and the 
treatment condition variable.  If an association is significant, I further hypothesized that the health 
conversation of interest is more likely to occur in the STW arms than in the non-STW arms.  The 
STW arm showed more consistent increases in the percentage of health talk from baseline to the 
intervention period and showed higher percentages of health talk during the intervention period 
(except for the Dietary Fat and Weight topics).  However, the results from the statistical tests indicate 
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that there were statistically significant differences between treatment conditions for only two of the 
observed health talk variables: General Health Talk and Cancer Screening.  In the case of General 
Health Talk, the odds ratio estimate indicates that conversations about health in general are more 
likely to occur in the STW arms than in the non-STW arms.  While it was not possible to calculate an 
odds ratio for Cancer Screening conversations, given that the non-STW arm had no recorded Cancer 
Screening conversations, it is reasonable to assume that the STW arm was more likely to engage in 
Cancer Screening talk.  Otherwise, we cannot conclude that the other health conversations of interest 
are more likely to occur in the STW arms than in the non-STW arms.   
Research question 2 addresses whether health-related conversations of interest are more likely to 
occur in the salons with high Total Training Scores (TTS) than those with low TTS.  In general, the 
high TTS salons have higher percentages of health conversations of interest than the low TTS salons, 
except for the Dietary Fat and Weight topics.  However, the results from the statistical tests indicate 
that there are no statistically significant associations between the health talk variables and TTS.  As a 
result, we cannot conclude that health conversations of interest are more likely to occur in the high 
TTS salons than in the low TTS salons.   
Research question 3 addresses whether health-related conversations of interest are more likely to 
occur in salons with owners reporting high amounts of health talk with their customers than in those 
with owners reporting low amounts.  This question also addresses the convergent validity of these 
two distinct measures of health talk in the salons.  When we examine the relationships between 
specific health talk variables (i.e., those focused on one risk factor topic), we see that salons with 
owners reporting high amounts of health talk with their customers generally have higher percentages 
of observed health talk (except for General Health Talk), compared to the salon with owners reporting 
low amounts of health talk.  However, none of the chi-square test results were statistically significant.  
When we examine the relationships between the Intervention Topics Index (ITI) and the observed 
health talk variables, the chi-square test were significant for four of the observed health talk variables.  
Interestingly, the chi-square test results were statistically significant for the comparison of the ITI 
  102
with two “global” measures of observed health talk – Any Risk Factor and Campaign Consistency – 
both of which capture overall risk factor talk rather than measuring the occurrence of a single topic.  
This makes sense given that the ITI is itself a “global” measure of overall risk factor talk between the 
owners and their customers.   
It is interesting that the two specific (non-global) risk factor topics that were significant in 
comparison to the ITI were Physical Activity and Fruit & Vegetable consumption.  These two risk 
factor topics show consistently higher percentages in the groups that are expected to have more health 
talk (e.g., STW arm, high TTS, high owner self-reported), while the other risk factor topics are more 
inconsistent in that regard.  Conversely, Dietary Fat and Weight are two topics that show consistently 
lower percentages in the groups that are expected to have more health talk.   
Research question 4 addresses whether the trends in health-related conversations across the 
intervention period are significantly different between the STW arms and the non-STW arms.  If the 
training workshops had the desired effect of increasing health talk about project-related risk factors 
above that which would occur in the absence of the training, then the model parameters representing 
the interaction of time and treatment condition should have been positive and statistically significant 
predictors of Y.  For the most part, the interaction terms across the various models were not 
statistically significant.  In the one model where the interaction term was significant, where Campaign 
Consistency was the dependent variable, the estimated trend was in the opposite direction as 
hypothesized.  Meanwhile, even though they were not statistically significant, some of the other 
interaction parameters were consistent with what was expected, namely, those for the models where 
Physical Activity, Fruit & Vegetable consumption, and General Health Talk were the dependent 
variables.  In addition to the results for the fixed effects, the variance estimates for random intercept 
indicate that the treatment condition covariate does not help explain more variance in the dependent 
variables.  Thus, there may be other covariates that could possibly explain more variability in the 
health talk variables between the salons.  Overall, these results suggest that the trends in health talk 
across the six campaigns for the STW and non-STW arms are not significantly different, and that the 
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STW arms did not have a greater increase in health talk over time than did their non-STW arm 
counterparts.   
Measures of observed health talk in the salons have limitations.  Salon observations rely on a 
limited sample of all the social interactions that occur in the salons – of all the conversations that 
occur in the 37 participating salons during the intervention period, the salon observations were 
conducted in a random sample of 12 salons per campaign, for a two-hour period, and focused on one 
owner/stylist’s conversations with customers and the other people present in the salon.  Thus, we 
shouldn’t assume that the conversation log data is representative of all the stylist-customer 
interactions and conversations that routinely occur in salons.  This is an important point to keep in 
mind when we look at the results comparing owner self-reported health talk with customers and the 
observed health talk variables.  The observations were not always focused on the owners, but could 
have been focused on a non-owner stylist in the salon.  This might explain the lack of congruence 
between the owner-reported and observed health talk variables that we saw with research question 3.  
While it is important to recognize these limitations, the data that is available represents a reasonable 
effort to gain some insight into the stylist-customer interactions that occurred during the BEAUTY 
Project intervention period, given the time, resource, and respondent burden constraints.   
6.6 Conclusion 
Overall, observed health talk about the intervention-related risk factors was very uncommon.  
When comparing STW versus NonSTW arms, treatment condition is not significantly associated with 
the observed health talk variables, except for General Health Talk and Cancer Screening.  Also, 
trends across the six campaigns in health talk about the intervention-related topics do not differ 
significantly by treatment condition.  However, the consistency between observed health topics and 
campaign topics (Campaign Consistency) significantly decreased over the intervention period.  
Results do not provide evidence for an association between stylist dose received (averaged to the 
salon level) and observed health talk.  Results provide some evidence for the converget validity of the 
  104
owner-reported health talk measures.  While owner-reported health talk with customers is not 
significantly associated with observed health talk when compared by topic, the aggregate Intervention 
Topics Index (ITI) is significantly associated with several observed health talk variables  
 
  
CHAPTER 7. CUSTOMER DOSE RECEIVED 
7.1 Introduction 
The purpose of this section is to evaluate dose received for salon customers enrolled in the 
BEAUTY Project.  In this case, dose received is defined as the extent to which the salon customers 
received the relevant BEAUTY Project intervention, depending on treatment condition assignment.  
Like dose delivered, this construct represents implementation quantity (rather than quality), and it 
reflects characteristics of the target population (salon customers) rather than the actions of 
intervention agents (Linnan & Steckler, 2002).  Customer dose received can be measured for the 
Project’s three distinct intervention strategies:  (1) stylist training workshops (STW); (2) in-salon 
displays; and (3) the targeted health magazines (THM) (see Figure 3).  While primary focus is on 
customer dose received for the stylist training workshop strategy, it is necessary to address dose 
received for the other strategies as well in order to adequately address the aims for the present study.   
The stylist training workshops (STW) were expected to influence customer-stylist interactions, 
i.e., increase the number of general health-related conversations between the enrolled stylists and 
their customers, and more specifically, increase the number of conversations about intervention-
related health topics.  Therefore, talk among stylists and their customers about general and specific 
health topics should be higher in the salons assigned to the two STW arms (TRAINING and BOTH) 
than in salons assigned to the Non-STW arms (MAGAZINE and CONTROL).  In order to assess this 
expectation, I examined customer self-reported health talk with stylists to see if the training 
workshops influenced customer-stylist interactions in the participating salons.   
The in-salon educational displays played several important roles for the BEAUTY Project, 
especially in relation to the stylist training workshop strategy.  First, the intervention displays were 
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designed to provide information about the BEAUTY campaigns to the customers of salons assigned 
to one of the three intervention arms (BOTH, TRAINING, or MAGAZINE).  CONTROL displays 
were designed to provide information on health and personal topics not related to the risk factors 
addressed by the BEAUTY campaigns.  Depending on the extent to which they read and attended to 
the content, the intervention displays were expected to promote cognitive changes in the customers in 
relation to the targeted risk factors, such as increased knowledge, reduced perceived barriers, and 
increased self-efficacy and intentions for behavior change.  The intervention displays could function 
in this manner independent of the two other intervention strategies.  However, the intervention 
displays also were expected to function as prompts or cues-to-action for health talk between 
customers and stylists.  The intervention displays in each salon had a picture of a stylist from that 
salon and a sign encouraging customers to talk to their stylist about information in the display.  
Customers who had greater exposure (or higher dose receipt) to the displays may have also talked 
with their stylists about intervention-related health topics to a greater extent than those who had lower 
exposure to the displays (Display dose received Health Talk).  Alternatively, customer-stylist 
interactions about health could have increased display dose receipt for customers.  Stylists who 
attended the training workshops were encouraged to refer customers to the displays for more in-depth 
information related to the campaign topic.  As a result, customers who report high levels of health talk 
with their stylists may also report higher levels of display dose receipt (Health Talk Display dose 
received).  Thus, by design there is a potentially synergistic relationship between in-salon displays 
and customer-stylist interactions related to health.   
Similar to the in-salon displays, the targeted health magazines were designed to provide 
information about each BEAUTY campaign to the customers assigned to the THM arms.  Those 
customers were supposed to receive six magazines at their homes, one for each of the six intervention 
campaigns.  Depending on the extent to which customers read and attended to the content, the 
magazines were expected to lead to cognitive changes related to the targeted risk factors, such as 
increased knowledge/awareness of the campaign topics, reduced perceived barriers, and increased 
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self-efficacy and intentions for behavior change.  The magazines could function in this manner 
independent of either the two other intervention strategies.  However, it is conceivable that exposure 
to the magazines could have influenced customer health talk with stylists or display dose receipt.  
First, magazine exposure may have led to higher levels of health talk with stylists.  For example, 
customers who received magazines may have wanted to talk to their stylists about the targeted health 
topics, especially if they were prompted by the in-salon displays or their stylist initiated a related 
health conversation.  Second, magazine exposure to the BEAUTY Project magazines may have 
influenced exposure to the displays –customers who received (and read?) the magazines may have 
been more inclined to notice and/or read the displays during their salon visits than their no-magazine 
counterparts.  Alternatively, customers who received (and read?) the magazines may have attended to 
the displays less than their no-magazine counterparts because the display information was redundant 
with magazine content (i.e., been there, done that).  Thus, within salons assigned to the THM arms, 
magazine dose receipt could have influenced dose receipt for either or both of the other two 
intervention strategies.   
In light of these considerations, an evaluation of customer dose receipt in relation to the stylist 
training workshop strategy should take into account dose receipt for the in-salon displays and targeted 
magazines.   
7.2 Research Questions 
There are three main research questions for customer dose receipt, all of which apply to each of 
the intervention strategies employed in the BEAUTY and Health Project. 
1. What is the level of dose receipt as reported by customers? 
2. Does treatment condition predict customer dose receipt? 
3. After controlling for potential covariates, are treatment condition and related process 
measures associated with each customer dose receipt outcome? 
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Customer dose receipt for the stylist training workshop strategy is manifest as health talk between 
stylist and customers in the salons.  Therefore, the research questions pertain to customer-reported 
health talk with stylists. 
7.3 Measures 
Process evaluation data from the Beauty and Health Survey (BHS) allow us to examine dose 
receipt for participating customers.  Customer-level dose received measures from the BHS include 
those related to health talk in the salons, exposure to the in-salon displays, and receipt of the targeted 
magazines.  In addition, the BHS provides demographic information about respondents and several 
covariates that can serve as control variables for analyses.  Other data sources provide additional 
process measures at the salon and stylist levels, e.g., workshop attendance records, stylist enrollment 
records, and salon observations.   
7.3.1 Health Talk Measures 
The baseline and follow-up BHS included several items intended to measure customer self-
reported health talk in the participating salons (Table 21).  One item asked about the extent to which 
participants talk to their stylists about health in general (HEALTHC).  Another set of six items asked 
to what extent participants talk to their stylists about the specific risk-factors addressed by the 
BEAUTY campaigns, including: Dietary Fat (TALK01), eating more Fruits and Vegetables 
(TALK02), Physical Activity (TALK03), Weight (TALK04), Cancer Screening (TALK05), and 
Preventing Cancer (TALK15).  Each of these risk-factor topics is related to one of the primary or 
secondary outcomes of the BEAUTY Project, and were addressed via the educational materials and 
key messages of the campaigns.  All of these variables use a 4-point ordinal response scale where 
1=Not at all and 4=A lot, hereafter referred to as the extent scale.  Because health talk was measured 
at baseline and follow-up, we are able to calculate a difference score (follow-up minus baseline).  The 
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suffixes B, F, and D are used in the variable names to distinguish between baseline, follow-up, and 
difference scores, respectively.   
The Intervention Topics Index (ITI) is the average ranking across the six risk-factor topic 
variables:  the higher the ITI, the greater the extent of overall talk between stylists and customers 
about the various risk-factor topics.  The ITI can be calculated for baseline and follow-up, and the 
difference between those two time periods can be computed as well.  A Control Topics Index (CTI) 
was also calculated based on the average ranking across the six topics addressed by the alternative 
CONTROL campaigns.  Because not all of the CONTROL topics had been determined at the time of 
the baseline BHS, the CTI was only measured at follow-up, so there is no baseline or difference 
score.   
Where the health talk variables are used as independent variables in modeling analyses, they are 
centered.  For the six risk-factor topics measured on four-point ordinal scale, centering means 
subtracting by one so that “not at all” is zero reference category.  For the ITI, scores are centered on 
the grand mean (i.e., the mean for all respondents, regardless of treatment arm).   
 
Table 21. Self-reported Health Talk Variables and Measures - Salon Owners and Customers 
Variable 
Label Item/Description Values 
Variable 
Name 
General health talk 
with stylist 
A9. During your salon visit, to what extent do you talk 
with your/the stylist about health? 
1-4, where 
1=Not at all 
and 4=A lot 
HEALTHC(B,F,D) 
Dietary Fat A10.1. To what extent do you talk with your stylist 
about: eating less fat 
1-4, where 
1=Not at all 
and 4=A lot 
TALKC01(B,F,D) 
Fruits and 
Vegetables 
A10.2. To what extent do you talk with your stylist 
about: eating more fruits & vegetables 
1-4, where 
1=Not at all 
and 4=A lot 
TALKC02(B,F,D) 
Physical Activity A10.3. To what extent do you talk with your stylist 
about: being (or becoming) physically active 
1-4, where 
1=Not at all 
and 4=A lot 
TALKC03(B,F,D) 
Weight A10.4. To what extent do you talk with your stylist 
about: Losing weight or keeping it off 
1-4, where 
1=Not at all 
and 4=A lot 
TALKC04(B,F,D) 
Cancer Screening A10.5. To what extent do you talk with your stylist 
about: getting cancer screening tests 
1-4, where 
1=Not at all 
and 4=A lot 
TALKC05(B,F,D) 
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Variable 
Label Item/Description Values 
Variable 
Name 
Preventing Cancer A10.15. To what extent do you talk with your stylist 
about: preventing cancer 
1-4, where 
1=Not at all 
and 4=A lot 
TALKC15(B,F,D) 
Intervention Topics 
Index (ITI) 
Average rating of the extent to which customers report 
talking to their stylist about the risk-factor topics 
covered in the campaigns. 
1-4, where 
1=Not at all 
and 4=A lot 
TALKAIC(B,F,D) 
Intervention Topics 
Index-difference 
The difference between the post-intervention ITI and 
the pre-intervention ITI for customers.   
-3 to +3 TALKAICD 
Control Topics 
Index (CTI) 
Average rating of the extent to which customers report 
talking to their stylist about the alternative topics 
covered in the CONTROL campaigns. 
1-4, where 
1=Not at all 
and 4=A lot 
TALKACCF 
 
7.3.2 Display Measures 
Several measures from the follow-up BHS capture customer dose receipt for the educational 
displays implemented in all participating salons (Table 22).  The first question (DISEXT) asked 
respondents to indicate the extent to which they looked at the displays on a 1-4 scale, where 1=not at 
all and 4=a lot, the same extent scale used for the health talk variables.  DISEXT also included a fifth 
response option (“I did not see the displays”=0) for respondents who could not recall ever seeing the 
displays in their salons.  The DISEXT question directly addresses the extent to which the respondents 
attended to, read, or interacted with the displays while they were in the salon.  The greater the extent 
of looking at the displays, the higher the dose received.  A later question asked if respondents 
remembered looking at the displays in their salons (DISLOOK).  If they answered “Yes” to the 
DISLOOK question, then another set of items (DISRECALL1-14) asked if respondents remembered 
reading about specific health topics featured on the displays (Table 22), including the six topics 
addressed by the intervention campaigns, and five of the six topics (time management was not 
included) covered by the alternative campaigns in the CONTROL study group.   
Based on responses to the DISRECALL items, an Intervention Display Topic Recall Score 
(DISSCOREI) was calculated by assigning scores to each selected item – a 1 if any of the eight 
intervention-related topics (including “beauty and health tips” and “1-800-4-CANCER) were selected 
and a -1.6 if any of the five (out of the six) CONTROL campaign topics were selected – then 
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summing the scores (scores ranged from -8 to 8).  Additionally, a Control Display Topic Recall Score 
(DISSCOREC) was calculated using a similar method, but the selected CONTROL campaign topics 
(out of the five listed on the BHS) were scored as 1 and the non-CONTROL topics received -0.625 
(scores ranged from -5 to 5).  Like the DISEXT variable, the display topic recall scores measure 
display dose receipt:  the higher the score, the greater the dose received.   
Finally, one item (DISTAKE) asked if customers took home any of the print materials (brochures, 
wallet cards, etc.) provided with the displays.  DISTAKE is a potentially important measure in that 
customers who take materials out of the salon may continue to read and attend to the information, and 
thus increase their intervention dose received.   
If a respondent reported that they had not seen the displays in the salon (DISEXT=0), then it 
would not make sense to ask any more questions about the displays.  However, neither the self-
administered or telephone-administered versions of the follow-up BHS applied the appropriate skip 
patterns.  The telephone version of the BHS partially applied this logic, but not for all related items.  
Therefore, to fully apply this logic and to ensure consistency between modes of administration, the 
display dose received variables in the follow-up BHS dataset were recoded so that if DISEXT=0, then 
all other display items are “missing.”   
 
Table 22.  Dose Received Measures for the In-Salon Displays 
Variable 
Label Item/Description Values 
Variable 
Name 
Extent look at 
displays 
M3.  To what extent did you look at the BEAUTY Project 
displays set up at your salon? 
0-4, where: 
0=Did not 
see displays, 
1=Not at all, 
and 4=A lot 
DISEXT 
Remember 
looking at 
displays 
M9. Do you remember looking at the BEAUTY and Health 
Project displays at your salon?  
1=Yes, 0=No DISLOOK 
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Variable 
Label Item/Description Values 
Variable 
Name 
Display topics 
Recall 
M9_A. [If “yes” to M9] What health topics do you 
remember reading about in the BEAUTY and Health Project 
displays at your salon? 
1. Sickle cell disease (C) 
2. Eating more fruit and vegetables (I) 
3. Being physically active (I) 
4. Adult immunizations (C) 
5. Getting recommended cancer screening test (I) 
6. Preventing cancer (I) 
7. Substance Abuse (C) 
8. Eating less fat (I) 
9. Beauty and health tips (I) 
10. Losing weight and keeping it off (I) 
11. Financial health (C) 
12. 1-800-4-CANCER (I) 
13. Foot care (C) 
C=Control, I=Intervention 
1=Yes, 0=No  
 
 
DISRECALL1 
DISRECALL2 
DISRECALL3 
DISRECALL4 
DISRECALL5 
DISRECALL6 
DISRECALL7 
DISRECALL8 
DISRECALL9 
DISRECALL10 
DISRECALL11 
DISRECALL12 
DISRECALL13 
Display Topic 
Recall Score- 
Intervention 
Number of intervention display topics that respondent could 
remember at follow-up BHS 
-8 to +8 DISSCOREI 
Display Topic 
Recall Score 
-Control 
Number of control display topics that respondent could 
remember at follow-up BHS.  Only five of the six control 
display topics were included (see list above). 
-5 to +5 DISSCOREC 
Take home any 
free information 
M10. Did you take home with you any of the free 
information provided in the BEAUTY and Health Project 
displays, such as brochures? 
1=Yes, 0=No DISTAKE 
 
7.3.3 Targeted Health Magazine Measures 
Another group of measures from the follow-up BHS captures customer dose receipt for the 
targeted health magazines (Table 23).  The first item (MAGEXT) asked respondents to indicate the 
extent to which they read the magazines on the same extent scale used for the health talk variables 
and DISEXT.  As with DISEXT, the BHS also included a fifth response option for MAGEXT, “I did 
not receive any magazines” (MAGEXT=0).  The second item asked how many of the magazines they 
received (MAGRCVAMT), with response options arrayed on a five-point scale ranging from “zero” 
to “four or more.”  A later item asked if respondents received any of the magazines (MAGRCV), and 
if they said “Yes”, then they were asked if they remembered reading about a series of 14 health topics 
in the magazines (MAGRECALL1-14, yes or no for each), six of which were the intervention-related 
health topics covered by the campaigns.  Using the same scoring system as the Display Recall Scores, 
I calculated a Magazine Topic Recall Score (MAGSCORE) for each respondent (where MAGRCV= 
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“yes”) that represents the total number of intervention-related topics (out of six) that respondents 
were able to recall.   
If a respondent reported that they had not received any of the magazines (MAGEXT=0), then it 
would not make sense to ask any more questions about the magazines.  However, neither the self-
administered or telephone-administered versions of the follow-up BHS applied the appropriate skip 
patterns.  The telephone version of the BHS partially applied this logic, but not for all related items.  
Therefore, to fully apply this logic and to ensure consistency between modes of administration, the 
magazine dose received variables in the follow-up BHS dataset were recoded so that if MAGEXT=0, 
then all other magazine items are “missing.”   
 
Table 23. Customer Dose Received Measures for Targeted Magazines from Follow-up BHS 
Variable 
Label Item/Description Values 
Variable 
Name 
Extent read 
magazines 
M5. To what extent did you read the BEAUTY From The 
Inside Out magazines sent to your home? 
0-4, where: 
0=Did not see 
displays, 
1=Not at all, 
and 4=A lot 
MAGEXT 
Number of 
magazines 
received 
M7. How many BEAUTY From The Inside Out 
magazines have you received? 
0(=None), 1, 2, 
3, 4(=4+) 
MAGRCVAMT 
Were any 
magazines 
received? 
M8. Did you receive any of the BEAUTY From The 
Inside Out magazines? 
1=Yes, 0=No MAGRCV 
Magazine Topic 
Recall 
M8_A. What health topics do you remember reading 
about in the BEAUTY From the Inside Out magazines? 
[Mark all that apply] 
1. Sickle cell disease (C) 
2. Eating more fruit and vegetables (I) 
3. Being physically active (I) 
4. Adult immunizations (C) 
5. Getting recommended cancer screening test (I) 
6. Preventing cancer (I) 
7. Substance Abuse (C) 
8. Eating less fat (I) 
9. Beauty and health tips (I) 
10. Losing weight and keeping it off (I) 
11. Financial health (C) 
12. 1-800-4-CANCER (I) 
13. Foot care (C) 
C=Control, I=Intervention 
1=Yes, 0=No  
 
 
MAGRECALL2 
MAGRECALL3 
MAGRECALL5 
MAGRECALL6 
MAGRECALL8 
MAGRECALL10 
Magazine Topic 
Recall Score 
Number of intervention-related topics covered in the 
magazines that respondent could recall 
-8 to +8 MAGSCORE 
  114
 
7.3.4 Control Variables 
Analyses of customer dose receipt may also include several control variables collected by the 
Beauty and Health Survey (Table 24).  First, several of the control variables can be conceptualized as 
indicators of the opportunity for customers to be exposed to the BEAUTY intervention strategies 
(including both health talk with stylists and interaction with the in-salon displays).  For example, 
enrolled customers responding to the BHS (baseline and post-intervention follow-up) were asked 
about the extent to which they talked in general with their stylists – it may be that a greater extent of 
general talk with stylist is associated with a greater extent of health talk with stylist.  Customers were 
also asked how often they go to their salon and how much time they spend there during a typical visit 
– the more frequent the visits and the longer amount of time per visit, the more likely it is that a 
customer may be exposed to the intervention health messages.  In addition, customers were asked 
how long they had been going to their current stylist – the longer a customer has been going to a 
particular stylist, the more familiarity and comfort she may feel with that stylist, which in turn may 
increase the likelihood that an intervention-related health conversation would occur.   
Lastly, there are three other potentially important control variables for customer dose receipt:  
age, body mass index (BMI), income, and education.  For example, age of the customer may be 
associated with age-related risk-factor topics discussed between stylist and customer (e.g., Cancer 
Screening conversations may be more common among older customers).  BMI may be associated 
with the extent of health talk around several of the intervention-related topics (e.g., Weight, eating 
habits, Physical Activity).  BMI (reported at baseline) is operationalized at both the categorical and 
continuous levels of measurement.  BMI is categorized into the three CDC-defined weight status 
groups:  normal, overweight, and obese.   
 
  115
Table 24. Control variables for Customer Dose Received Analyses 
Variable 
Label Item/Description Values 
Variable 
Name 
Frequency 
of salon 
visits 
A2. How often do you go to the beauty salon? 
(baseline) 
0= Every 8wks or less 
1= Every 5-7 wks 
2= Every 2-4 wks 
3= Once/wk or more 
VISITFREQ 
Time spent 
in 
salon/visit 
A3. Approximately how much time do you spend 
in the beauty salon during a typical visit? 
(baseline) 
0= <1.5 hr 
1= 1.5 to <2 hrs 
2= 2 to <2.5 hrs 
3= 2.5 to <3 hrs 
4= 3 or more hrs 
VISITTIME 
How long 
visiting 
stylist 
(months) 
A7. Approximately how many years (and/or 
months) have you been going to this stylist? 
(baseline)  Converted to number of months. 
positive integer in 
Months 
STYLTIME 
How long 
visiting 
salon 
(months) 
A4. Approximately how many years (and/or 
months) have you been visiting this stylist? 
(baseline)  Converted to number of months. 
positive integer in 
Months 
SALONTIME 
General 
Talk with 
Stylist 
A8. During a typical salon visit, to what extent do 
you talk with your customers/stylists? (baseline) 
1-4, where 1=Not at all 
and 4=A lot 
TALKGCB 
Age (years) Age in years based on difference between baseline 
survey date and birth date 
positive integer in 
YEARS 
AGE 
Body mass 
index 
Body mass index, metrically-scaled (baseline) positive integer BMI 
Weight 
Status 
BMI categorized into CDC-defined weight status 
categories:  
0-24.9 = Underweight to Normal 
25-29.9 = Overweight  
30 or higher = Obese 
0=Normal 
1=Overweight 
2=Obese 
WTSTATUS 
Education 
level 
K9. What is the highest grade or year of school 
you completed? 
0=Less than high school 
1=High school graduate 
2=Some college or 
technical school 
3=College graduate 
4=Post graduate 
EDUCATION 
Income 
level 
K10. Would you say that your yearly household 
income is: (mark only one) 
0=0-$14,999 
1=15,000-24,999 
2=25,000-49,999 
3=50,000-74,999 
4=75,000 or more 
INCOME 
 
7.3.5 Stylist-Level and Salon-Level Measures 
In addition to the customer-level measures described above, I also used salon-level process 
measures for the multilevel modeling analyses.  By including these measures into the multilevel 
models, I can evaluate whether salon-level implementation had an effect on customer dose receipt.  
These measures are derived from data sources other than the Beauty and Health Survey (BHS) of 
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customers enrolled in the BEAUTY Project.  In order to be used for the analysis of customer data, I 
integrated the data from the external sources into the BHS dataset.  For example, salon-level measures 
are linked to customers by the salon ID numbers (bc_salonid), and stylist-level measures are linked to 
customers by the stylist ID numbers (sty_id).   
7.3.5.1 Stylist-level Measure 
At the stylist level, I used the stylist training dose receipt measure, Total Training Score 
(TRAINSCORE), which represents the total dose of training received by each enrolled stylist (see the 
Stylist Dose Received chapter for more details and descriptive statistics).  The Total Training Score is 
based on whether and how an owner/stylist received the campaign training for each of the six 
campaigns.  For each campaign, each enrolled participant who attends the group workshop gets two 
(2) points; each participant who misses the group workshop but receives the one-on-one make-up 
training session gets one (1) point; and a participant who misses the training entirely gets zero (0) 
points.  The Total Training Score per participant is calculated by summing an individual’s points 
across the six campaigns, with potential scores ranging from 0-12.  Stylists/owners affiliated with 
salons assigned to the two Non-STW arms automatically get a zero Total Training Score, since they 
did not receive any training.   
The Total Training Score for a stylist is linked to his/her customer by the stylist ID number.  
Customers reported on the baseline BHS the name of their stylist, and those names were linked to the 
names and ID numbers in the BEAUTY Project database of enrolled stylists.  In cases where the 
reported name did not match any of the enrolled stylists, then a new unique ID number was assigned 
to that “non-enrolled” stylist (ID numbers ≥ 200).  Because some of the non-enrolled stylists occur 
multiple times in the BHS dataset, assigning them unique IDs still allows us to account for stylist 
clustering among customers regardless of their stylists’ enrollment status.   
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7.3.5.2 Salon-level Measures 
I used several salon-level measures in the multilevel analyses.  First, I included a measure for the 
average Total Training Score per salon (TRAINSCOREA), which represents the average total dose of 
training received for all enrolled stylists in each salon (see the Stylist Dose Received chapter for more 
details and descriptive statistics).  Salons assigned to the two Non-STW arms automatically get a zero 
average Total Training Score, since the stylists affiliated with those salons did not receive any 
training. 
Second, I used a salon-level stylist reach measure, the enrolled proportion of stylists 
(PROSTYEN).  As defined by Linnan and Steckler (2002), “reach” is a key process evaluation 
component that indicates the proportion of the intended target audience that participates in an 
intervention.  In this case, we are interested in the extent to which the BEAUTY Project was able to 
recruit available stylists into the study, since the more interest or support there is for the project, the 
better the implementation among stylists and in the salons.  PROSTYEN is the proportion of all 
licensed cosmetologists per participating salon that enrolled in the BEAUTY Project, calculated as 
the total number of enrolled stylists divided by the total number of licensed stylists working at the 
salon (as reported by the owner for the baseline Salon Owner Interview).   
Lastly, I used two measures derived from salon observation data that indicate the extent to which 
the BEAUTY displays were clearly visible to customers during the intervention period:  Display 
Availability (DISPAVAIL) and Display Barriers (DISPBARRS).  Recall that project staff conducted 
systematic salon observations among a random sample of 12 participating salons (3 per treatment 
arm) for each of the six intervention campaigns.  Any particular salon could have been observed 
multiple times during the intervention period, or not at all (the number of observations per salon 
ranges from 0-4).  Due to the random selection process, 33 of the 37 of the participating salons were 
observed during the intervention period.  The observations included environmental scans of the salons 
for which there were two questions related to the BEAUTY displays:  (1) Was the most current 
BEAUTY Project display set up? (Yes=1, No=0); and (2) Were there any barriers to customers 
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looking at the display (Yes=1, No=0)?  By averaging the responses to each of these two questions per 
salon across the intervention period observations, we are able to derive measures of the general 
availability of the displays to a salon’s customers.  DISPAVAIL is a measure of the extent to which 
the BEAUTY displays were set-up in a salon across the six campaigns – the higher the value of 
DISPAVAIL the greater the availability of the displays to customers.  Similarly, DISPBARRS is a 
measure of the extent to which there were barriers to viewing the displays in a salon across the six 
campaigns – the higher the value of DISPBARRS the greater the barriers to viewing the displays.  
Because the environmental scan items that these measures are based upon are simple dichotomous 
variables, the values for both of the derived measures range from 0 to 1.  Another way to think of 
these two measures is as the proportion of times that the displays were available to customers, or as 
the proportion of times that there were barriers to viewing the displays.   
7.4 Analysis 
In line with the research questions delineated above, there were three major steps in the analysis 
of customer dose receipt.   
7.4.1 Describing Customer Dose Receipt 
For the first major step of analysis, I examined the dose receipt variables and covariates by 
treatment condition (Research Question 1) using the descriptive methods described in Chapter 3. 
For the two summary health talk indices – Intervention Topics Index (ITI) and Control Topics 
Index (CTI) – I evaluated internal consistency reliability for each variable using Cronbach’s 
coefficient alpha.  An alpha of 0.70 or higher was considered acceptably reliable (DeVellis, 1991).  
Determining the level of internal consistency for these indices is important to establishing their 
validity as dose receipt measures.  Internal consistency reliability is typically viewed as a reflection of 
the homogeneity of the items constituting a scale (DeVellis, 1991).  Though these indices are not 
scales in the conventional sense (i.e., they are not necessarily measuring a single underlying, 
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unobservable latent variable), their internal consistency is still a relevant issue.  If the six risk factor 
topics were discussed by customers and stylists in a relatively uniform manner across the BEAUTY 
Project intervention period, then the customer rankings for the six risk factor-related health talk items 
would be relatively homogeneous.  Alternatively, some topics might be ranked very high and some 
very low, which could result in a relatively high ITI but without very much homogeneity across all 
six topics.  Therefore, it is useful to know the text to which the health talk indices are internally 
consistent.   
7.4.2 Modeling Customer Dose Receipt 
The second and third research questions are addressed by using hierarchical linear modeling (aka, 
multilevel modeling) to analyze customer dose receipt.  Due to the clustering of customers within 
stylists and salons (and stylists within salons), and my interest in process measures at multiple levels, 
I needed to use a modeling approach that allows me to account for the non-independence of 
observations while also being able to estimate dose receipt variance attributable to the salon and 
stylist levels (Luke, 2004; Raudenbush & Bryk, 2002; Snijders & Bosker, 1999).  Specifically, I fit a 
series of random-intercept hierarchical linear models (HLM) (Raudenbush & Bryk, 2002) for each 
dose received measure of interest.  With this approach, I specified stylist and salon as the level 2 and 
3 random effects (respectively), each dose received measure as the dependent variable (DV), and a 
variety of independent variables (IVs) as the fixed effects.  See Figure 9 for a graphical display of the 
multilevel relationships among the process measures, and Table 25 for details on the IVs for each 
dose received measure.  In cases where the DV was measured at baseline (e.g., the health talk 
variables) then the baseline variable was always included as a control variable.  For the DVs treated 
as continuous, I used SAS PROC MIXED where the normal response distribution and the identify 
link function are the defaults.  For the categorical DVs, I used PROC GLIMMIX with either the 
multinomial response distribution and cumulative logit link function specified for the ordinal DVs, or 
the binomial response distribution and logit link function for the dichotomous DVs.   
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The general random-intercept HLM used for these analyses is best represented by a series of 
related models, one for each of the three levels (Raudenbush & Bryk, 2002).  At the customer level 
(level-1), customer dose receipt is modeled as a function of customer-level predictors plus a random 
customer-level error, and has the general form: 
Yijk = β0jk + β1jkX1ijk + …. + βPjkXPijk + eijk 
 
where  
Yijk = dose receipt for customer i with stylist j in salon k; 
β0jk = the intercept (mean dose receipt) for stylist j in salon k; 
Xpijk = a customer-level IV assumed to be associated with dose receipt (p = 1, . . . , P); 
βpjk = the corresponding coefficient that indicates the direction and strength of association between 
each customer-level IV and the dose receipt DV for stylist j in salon k; and  
eijk = the customer-level residual or random effect, i.e., .the deviation of customer ijk’s score from 
the predicted score based on the customer-level model (assumed normally distributed with a 
mean of 0 and variance σ2). 
At the stylist-level (level-2), each stylist intercept (β0jk) from the customer-level model is a 
function of stylist-level predictors plus a random error, and has the form: 
 
where 
π00k = the intercept (mean dose receipt) for salon k in modeling the stylist intercept β0jk; 
aqjk = a stylist-level IV assumed to be associated with the stylist intercept β0jk (q = 1, . . . , Q); 
π0qk = the corresponding coefficient that represents the direction and strength of association between 
stylist-level IV aqjk and β0jk; and  
r0jk = the stylist-level residual or random effect, i.e., the deviation of stylist jk’s level-1 coefficient, 
β0jk, from its predicted value based on the stylist-level model (assumed normally distributed 
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with a mean of 0 and variance τ2).  Within each salon, variability among stylists is assumed to 
be the same. 
At the salon-level (level-3), each salon intercept (π00k) from the stylist-level model is a function of 
salon-level predictors plus a random error, and has the form: 
 
where 
γ000 = the intercept term (the grand mean) in the salon-level model for salon intercept π00k; 
Wsk = a salon-level IV assumed to be associated with the salon intercept π00k (s = 1, . . . , S); 
γ00s = the corresponding coefficient that represents the direction and strength of association between 
salon-level IV Wsk and π00k; and 
u00k = is a salon-level residual or random effect, i.e., the deviation of salon k’s intercept, π00k, from 
its predicted value based on the salon-level model (assumed normally distributed with a mean 
of 0 and variance φ2).   
This formulation of the general random-intercept HLM makes it clear how each level in the 
model is related to others, and distinguishes between the fixed effects and the random effects.  This 
formulation also makes clear that there are three residuals, or random effects, since there is potential 
variability at each level.  The variances for each of the customer-, stylist-, and salon-level random 
effects are σ2, τ2, φ2, respectively.  The total unexplained variance between all customers is the sum of 
the three level-specific variances (σ2+ τ2+ φ2).  The total unexplained variance between all stylists is 
τ
2
 + φ2.   
Before fitting the dose receipt models with the IVs of interest, I fit a series of unconditional or 
null models without any IVs for each dose receipt DV.  This type of model allows us to establish 
baseline estimates of how variation in each customer dose receipt DV is allocated across the three 
levels.  Subsequently, as we introduce IVs into the models, we can examine the effects on those 
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respective variance estimates.  Using results from the subsequent HLM analyses, I produced estimates 
for the intraclass correlation coefficients for the stylist and salon levels, plus the explained proportion 
of variance (R2) at the customer level.   
The intraclass correlation coefficient (ICC) in this context measures the proportion of variance in 
the customer dose received measure that is between groups, i.e., stylists or salons (Raudenbush & 
Bryk, 2002).  At the stylist level, the estimated ICC is calculated using the variance component 
estimates with the formula, 
 
the results of which can be interpreted as the percent of variance in customer dose received that is 
between stylists.  At the salon level, the estimated ICC is calculated as,  
 
and can be interpreted as the percent of variance in customer dose received that is between salons.  
Another way to think of these ICC estimates is as the proportion of unexplained variance in customer 
dose received that is attributable to either the stylist or salon levels.  In general, as we introduce IVs 
representing stylist- or salon-level characteristics in a model, we look to see if the ICC estimates are 
reduced, i.e., that an IV (or set of IVs) helps explain an additional amount of variance in customer 
dose received.  When the dose received DV is categorical, i.e., when we are fitting a multilevel 
logistic model, the model is formulated as a threshold model, and the categorical DV is conceived as 
the result of an underlying non-observed continuous variable (Snijders & Bosker, 1999).  The level-1 
(customer) residual eijk has a logistic distribution with a mean of 0 and variance π2/3=3.29.  Thus, the 
customer-level variance component σ2 is substituted with the constant 3.29.   
The customer-level explained proportion of variance (R2) is defined as the proportional reduction 
in prediction error (Snijders & Bosker, 1999).  R2 is computed as 1 minus the ratio of the total 
variance of a model fitted with a particular set of IVs over the total variance for the null or 
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unconditional model.  Put another way, R2 is the proportional reduction in the value of σ2+ τ2+ φ2 due 
to including IVs in the model (Snijders & Bosker, 1999).  When fitting a multilevel logistic model 
(for categorical DVs), again the model is based on a threshold formulation assuming an underlying 
continuous variable, and total variance in the DV is partitioned into two parts:  explained and 
unexplained portions (Snijders & Bosker, 1999).  The explained portion of variance is derived from 
the linear predictor for Y, or the fixed parts of the model (Snijders & Bosker, 1999).  The variance of 
the linear predictor is denoted by σ2F.  The unexplained portion of variance is accounted for by the 
residuals from each level in the model (σ2+ τ2+ φ2), recalling that σ2 is fixed to π2/3=3.29 for the 
logistic model.  Thus, the proportion of explained variance for the multilevel logistic model is 
calculated as  
R2discrete= σ2F/(σ2F+σ2+ τ2+ φ2). 
 
7.4.2.1 Main Treatment Effects Analyses 
The first step in modeling customer dose receipt is to evaluate main treatment effects by 
determining if treatment condition is significantly associated with each dose receipt variable 
(Research Question 2).  The primary purpose of the main treatment effects analysis is to determine if 
dose receipt for the enrolled customers differs between treatment arms.  Because of the nature of the 
intervention strategies and the 2x2 factorial design for the BEAUTY Project, we would expect dose 
receipt to differ between the four treatment arms in predictable ways.  For example, if the targeted 
health magazines had been delivered and received according to the intervention plan, we would 
expect that magazine dose receipt would be similar between the BOTH and MAGAZINE arms, but 
that magazine dose receipt would be higher in the two THM arms than in the two Non-THM arms.  
However, the case for the educational displays is different.  All salons, regardless of treatment 
condition, received the educational BEAUTY Project displays, but the three intervention arms 
received the displays with the intervention-related materials, while the CONTROL arm received the 
alternative displays.  As a result, we may not see differences between arms on the extent to which 
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customers looked at displays, but we would expect to see differences between arms on customers’ 
abilities to recall the content of the displays.  Thus, the overall main effects approach is similar across 
all of the dose receipt measures, but each dose receipt measure requires a tailored approach with 
different hypotheses.   
The main treatment effects analysis is accomplished by regressing each dose receipt DV on 
treatment condition to evaluate the effects of the two primary intervention strategies – stylist 
workshop trainings and targeted magazines – and either their mutual combination or absence.  By 
including treatment condition in the SAS CLASS statement, and specifying the CONTROL arm as 
the reference group, I am able to derive parameter estimates for the effect of each of the four 
treatment arms on the dose receipt measure.   
A set of statistical tests of the parameter estimates for each model allow me to evaluate treatment 
effects on the dose received DV.  First, I report the results for the standard Wald t-test for the null 
hypothesis that the parameter estimate for a particular IV is zero (H0: βpjk=0), i.e., the IV is not 
significantly associated with the dose received DV.  Second, I report the results for the Type III F test 
for the significance of each of the fixed effects specified in the SAS MODEL statement.  When an IV 
is treated as quantitative and is not listed in the SAS CLASS statement, then the t-test and Type III 
test are essentially equivalent.  However, when an IV is treated as categorical and is included in the 
CLASS statement, then the two tests are different due to different parameterizations of the IV’s 
effects.  For example, because we are interested in the differences in customer dose received between 
treatment conditions, the variable CONDITION is included in the CLASS statement in all of the 
models.  The CONDITION variable is coded so that CONTROL=0, MAGAZINE=1, TRAINING=2, 
and BOTH =3, and CONTROL is set as the reference group.  By doing so, we derive parameter 
estimates for the effect of each of the four treatment arms on the dose receipt measure.  In this 
situation, the intercept is interpreted as the estimated average value of the DV for the CONTROL 
arm.  The parameter estimates for the other three treatment arms are listed separately for the 
CONDITION IV, each interpreted as the difference in average values between the intervention arm 
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and the CONTROL arm.  The standard Wald test is for the conditional effect of each of the treatment 
arms:  whether the effect for an intervention arm (e.g., TRAINING) is significantly different from the 
effect of the CONTROL arm (H0: βTRAINING – βCONTROL=0).  In contrast, the Type III test (based on the 
effects code model) is for the marginal effect of CONDITION, or the average effect across all four 
treatment arms.  In other words, the Type III test is for the null hypothesis that the parameter 
estimates for the four treatment arms are equivalent (H0: βCONTROL = βMAGAZINE = βTRAINING = βBOTH, or 
alternatively, βCONTROL – βMAGAZINE – βTRAINING – βBOTH=0), i.e., there are no differences among the 
treatment arms.  Thus, each type of test reveals useful information about the effect of treatment 
condition on customer dose received.   
Lastly, I specified a series of Type III tests using the SAS ESTIMATE statement that allows me 
to compare differences in effects between pairs of treatment groups (other than the default 
CONTROL versus intervention arms comparison), e.g., STW vs. Non-STW, THM vs. Non-THM, 
BOTH vs. TRAINING, BOTH vs. MAGAZINE, and TRAINING vs. MAGAZINE. The null 
hypothesis is that the effect of the first group minus the effect for the second group is zero (H0: β1- 
β2=0).  If the test result is significant (p<0.10), then we can reject the null hypothesis.  In addition to 
the test, the ESTIMATE statement produces estimates of the differences in effects between groups.  
For categorical DVs, SAS produces odds ratios with 90% confidence intervals.   
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Figure 9.  Multilevel Relationships between Process Measures 
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Table 25.  Multilevel Mixed Models for Customer Dose Received 
Dependent Variable Main Treatment Effects Model Independent Variables for Expanded Model 
Customer-Stylist Health Talk   
Post-pre intervention difference in health 
talk 
1. General health talk 
(HEALTHCD) 
2. Eating less fat 
(TALKC01D) 
3. Eating more fruits & vegetables 
(TALKC02D) 
4. Being/becoming more physically active 
(TALKC03D) 
5. Losing weight/keeping it off 
(TALKC04D) 
6. Getting cancer screening tests 
(TALKC05D) 
7. Preventing cancer 
(TALKC15D) 
8. Intervention Topics Index, post-pre 
intervention difference 
(TALKAICD) 
CONDITION + [corresponding 
baseline variable] 
CONDITION +  
Baseline variable +  
Exposure opportunity covariates (VISITFREQ + VISITTIME + STYLTIME + 
TALKGCB + HEALTHCB) + 
Demographic covariates (AGE + WTSTATUS + EDUCATION + INCOME) +  
Level-1 process measures (DISEXT + MAGEXT) +  
Level-2 process measures (TRAINSCORE) +  
Level-3 process measures (TRAINSCOREA + PROSTYEN) + 
Interactions between treatment condition and process measures 
In-Salon Displays   
9. Extent of looking at displays 
(DISEXT) 
CONDITION  CONDITION +  
Exposure opportunity covariates (VISITFREQ + VISITTIME) +  
Demographic covariates (AGE + WTSTATUS + EDUCATION + INCOME) +  
Level-1 process measures (TALKAICF + MAGEXT) +  
Level-2 process measures (TRAINSCORE) +  
Level-3 process measures (TRAINSCOREA + PROSTYEN + DISPAVAIL + 
DISPBARRS) + 
Interactions between treatment condition and process measures 
10. Whether print materials were taken home 
(DISTAKE) 
CONDITION  CONDITION +  
Exposure opportunity covariates (VISITFREQ + VISITTIME) +  
Demographic covariates (AGE + WTSTATUS + EDUCATION + INCOME) +  
Level-1 process measures (DISEXT + TALKAICF + MAGEXT) +  
Level-2 process measures (TRAINSCORE) +  
Level-3 process measures (TRAINSCOREA + PROSTYEN + DISPAVAIL + 
DISPBARRS) + 
Interactions between treatment condition and process measures 
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Dependent Variable Main Treatment Effects Model Independent Variables for Expanded Model 
11. Intervention Display Topic Recall Score 
(DISSCOREI) 
CONDITION CONDITION +  
Exposure opportunity covariates (VISITFREQ + VISITTIME) +  
Demographic covariates (AGE + WTSTATUS + EDUCATION + INCOME) +  
Level-1 process measures (DISEXT + DISTAKE + TALKAICF + MAGEXT) +  
Level-2 process measures (TRAINSCORE) +  
Level-3 process measures (TRAINSCOREA + PROSTYEN + DISPAVAIL + 
DISPBARRS) + 
Interactions between treatment condition and process measures 
12. Control Display Topic Recall Score 
(DISSCOREC) 
CONDITION CONDITION +  
Exposure opportunity covariates (VISITFREQ + VISITTIME) +  
Demographic covariates (AGE + WTSTATUS + EDUCATION + INCOME) +  
Level-1 process measures (DISEXT + TALKACCF) +  
Level-2 process measures (TRAINSCORE) +  
Level-3 process measures (TRAINSCOREA + PROSTYEN + DISPAVAIL + 
DISPBARRS) + 
Interactions between treatment condition and process measures 
Targeted Magazines   
13. Extent to which magazines were read 
(MAGEXT) 
CONDITION  CONDITION +  
Demographic covariates (AGE + WTSTATUS + EDUCATION + INCOME) +  
Exposure opportunity covariates (VISITFREQ + VISITTIME) +  
Level-1 process measures (MAGRCVAMT + TALKAICF + DISEXT) +  
Level-2 process measures (TRAINSCORE) +  
Level-3 process measures (TRAINSCOREA + PROSTYEN) + 
Interactions between treatment condition and process measures 
14. Number of magazines received 
(MAGRCVAMT) 
CONDITION  NA 
15. Magazine Topic Recall Score 
(MAGSCORE) 
CONDITION  CONDITION +  
Demographic covariates (AGE + WTSTATUS + EDUCATION + INCOME) +  
Level-1 process measures (MAGEXT + MAGRCVAMT + TALKAICF + DISEXT) +  
Level-2 process measures (TRAINSCORE) +  
Level-3 process measures (TRAINSCOREA + PROSTYEN) + 
Interactions between treatment condition and process measures 
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Health Talk Dose Receipt 
The first set of models test the main treatment effects for the health talk dose receipt variables 
(Table 25).  For customer-stylist health talk, models 1-8 test the main effects on the post-pre 
intervention difference for each of the intervention-related health talk variables and the ITI (post-
intervention minus pre-intervention measure).  The difference measures are treated as continuous so 
PROC MIXED was used for these models.  In addition to the treatment condition IV, the models 
included the baseline measurements for each variable, i.e., the “starting point” for customer-reported 
risk-factor talk with stylist.  Due to variation among customers at baseline regarding the extent to 
which they talked to their stylists about the risk-factor topics (e.g., the higher the pre-intervention 
levels, the less change that could have occurred), it is necessary to include the baseline measurements 
in the model.   
If the stylist training workshops had the desired effect of increasing the amount of health talk in 
the salons between stylists and customers, then we would expect customers in the STW arms to report 
greater change in the amount of health talk in their salons compared to customers in the Non-STW 
arms.  Thus,  
1. the parameter estimates for the BOTH and TRAINING conditions should be positive and 
significant, and change in health talk for those same two conditions should be significantly 
higher than either the MAGAZINE or CONTROL conditions.   
2. If the magazines had an additional stimulating effect on health talk in the salons, then we 
would expect change in health talk for the MAGAZINE condition to be significantly higher 
than for the CONTROL condition, and the change in health talk for the BOTH condition to 
be significantly higher than for the TRAINING condition.   
Display Dose Receipt 
The second set of models test the main effects for the display dose receipt variables, including: 
(1) the extent to which respondents looked at the displays (DISEXT), (2) whether print materials were 
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taken home (DISTAKE), (3) the Intervention Display Topic Recall Score (DISSCOREI), and (4) the 
Control Display Topic Recall Score (DISSCOREC) (Table 25).  Since DISEXT and DISTAKE are 
categorical variables, I used SAS PROC GLIMMIX with the appropriate distribution (multinomial 
and binomial, respectively) and link functions (cumulative logit and logit, respectively) specified.  
Since DISSCOREI and DISSCOREC are treated as continuous, I fit the respective models with 
PROC MIXED.  
Recall that displays were installed in all participating salons, where the intervention salons 
received the six intervention campaign displays, while the CONTROL group salons received six 
displays addressing the alternative control topics.  Thus, all enrolled customers, regardless of 
treatment arm assignment, would have had opportunities for exposure to an educational display 
during their salon visits.  However, we still may expect to see differences between treatment arms 
depending on the dose receipt outcome.  Thus, the main effects models allow us to test several 
hypotheses for the display dose receipt variables.   
Extent of looking at displays (DISEXT): 
 
3. If the stylist training workshops had the desired stimulating effect on the extent to which 
customers looked at the BEAUTY displays (via stylist encouragement), then we would 
expect the odds for DISEXT for the STW arms to be greater than the odds for the Non-STW 
arms. 
4. If the magazines had either a stimulating or suppressive effect on looking at displays, then we 
might see different effects for the THM arms versus Non-THM arms. 
5. If the training workshops and the magazines both had a stimulating effect, then we would 
expect the odds for the BOTH arm to be greater than either the TRAINING or MAGAZINE 
arms. 
6. If neither the training workshops nor the magazines had an effect, then we would not expect 
to see differences between treatment arms. 
Whether print materials were taken home (DISTAKE): 
  131
7. Just as the stylist training workshops may have stimulated looking at displays (via stylist 
encouragement), they may have also increased the odds of print materials being taken home 
by the customers. 
8. The magazine effect could have increased or decreased the odds of taking home print 
materials, depending on whether the magazines increased interest in the intervention topics or 
the customers perceived the print materials to be redundant. 
9. If the training workshops and the magazines both had a stimulating effect, then we would 
expect the odds for the BOTH arm to be greater than either the TRAINING or MAGAZINE 
arms. 
10. If neither the training workshops nor the magazines had an effect, then we would not expect 
to see differences between treatment arms. 
Intervention Display Topic Recall Score (DISSCOREI): 
11. Because of the content differences between intervention and alternative displays, we would 
expect to see higher scores in the three intervention groups compared to the CONTROL 
group 
12. If the trained stylists were able to communicate key campaign messages and encourage 
higher levels of engagement with the displays among their customers, then we would see 
higher scores in the STW arms compared to the Non-STW arms 
13. Alternatively, the magazines could have increased awareness of the intervention topics in 
general, and so the THM arms would have higher scores than the Non-THM arms 
14. Finally, if the training workshops and the magazines both had a positive effect, then we 
would expect higher scores for the BOTH arm than either the TRAINING or MAGAZINE 
arms. 
Control Display Topic Recall Score: 
15. Because of the content differences between intervention and alternative displays, we would 
expect to see higher Control Display Topic Recall Scores in the CONTROL arm compared to 
the intervention arms. 
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16. We would not expect to see any significant differences between the intervention arms.   
Magazine Dose Receipt 
The first set of models tested main effects for the magazine dose receipt variables, including: (1) 
extent to which magazines were read (MAGEXT), (2) number of magazines received 
(MAGRCVAMT), and (3) magazine topic recall (MAGSCORE).  Since they are ordinally scaled 
variables, the models for MAGEXT and MAGRCVAMT estimate the cumulative log odds for the 
levels of response (with multinomial distribution and cumulative logit link function specified in 
PROC GLIMMIX).  As with the display recall scores, the MAGSCORE is treated as continuous with 
the identity link function specified in PROC MIXED.  The overall hypothesis is that, for each dose 
receipt measure, we would expect that magazine dose receipt would be similar between the BOTH 
and MAGAZINE arms, but that magazine dose receipt would be higher in either of the THM arms 
than in the Non-THM arms.  This would mean that: 
17. The parameter estimates for BOTH and MAGAZINE would be significantly greater than 
estimates for TRAINING and CONTROL.   
18. The parameter estimates for TRAINING would not be significantly greater than CONTROL. 
19. The parameter estimates for BOTH and MAGAZINE would not be significantly different 
from one another.   
7.4.2.2 Expanded Models: Treatment Effects and Covariates 
The next step in modeling customer dose receipt is to expand the analyses by evaluating the main 
treatment effects along with potential covariates and key process measures (Research Question 3).  In 
doing so, we can determine (1) whether the treatment effect is significantly associated with the dose 
receipt measures when controlling for potential covariates (e.g., customer characteristics such as 
demographics and salon patronage) and related process measures; (2) whether the related process 
measures are significantly associated with the dose receipt measures; and (3) whether the effects of 
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the related process measures differ significantly between the treatment arms (as indicated by 
interaction terms).   
The fitting of the expanded models proceeded in two stages.  In the first stage, I fit the models 
with customer-level (level-1) IVs only.  The IVs that were significantly associated (p<0.10) with a 
dose receipt DV were retained for additional analyses, while non-significant parameters were dropped 
from the models.  In the second stage, I fit the models with the significant level-1 IVs plus the stylist- 
and salon-level IVs.  Only the IVs determined to be significant (p<0.10) in the second stage were 
retained as part of the final models.  (Table 25 provides a summary of the IVs for each of the dose 
receipt measures.)  At each stage of the process, I was able to examine the estimated variance 
components for the random effects to determine how variance between the level-2 and -3 units were 
affected.  This process allowed me to develop the most parsimonious multilevel models possible for 
predicting customer dose receipt based on the available data.   
The tests of fixed effects for the expanded models are the same as those used for the main 
treatment effects models, though some additional explanation is necessary.  First, the tests evaluate 
individual fixed effects (H0: βi=0) controlling for the effects of the other IVs in the model, so the 
results for the expanded models may be different than those observed for the main treatment effects 
models.  Second, when CONDITION is crossed with another IV to form an interaction, the parameter 
estimates and the fixed effects tests take on different meanings.  For example, take the case of where 
the “extent of looking at displays” variable is crossed with treatment condition 
(DISEXT*CONDITION).  The parameter estimate for the main effect term (DISEXT) is interpreted 
as the average effect of DISEXT on the DV for the CONTROL arm, controlling for the other IVs in 
the model.  Three additional parameter estimates are produced for the DISEXT*CONDITION term, 
one for each of the intervention arms, each of which are interpreted as the difference in the average 
effects of DISEXT between the specific intervention arm and the CONTROL arm.  The standard 
Wald test is for the conditional effect of DISEXT for each of the intervention arms – whether the 
effect for an intervention arm (e.g., TRAINING) is significantly different from the effect for the 
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CONTROL arm (H0: βTRAINING-βCONTROL=0).  In contrast, the Type III test (based on the effects code 
model) is for the average or marginal effect of DISEXT across the treatment arms, controlling for the 
other IVs in the model.  In other words, the Type III test is for the null hypothesis that the estimated 
effects of DISEXT for the four treatment arms are equivalent (H0: βCONTROL = βMAGAZINE = βTRAINING = 
βBOTH, or alternatively, βCONTROL – βMAGAZINE – βTRAINING – βBOTH=0).  Thus, each type of test reveals 
useful information about whether the effect of an IV on customer dose received differs by treatment 
condition.   
Lastly, using the SAS CONTRAST statement, I specified a Type III test of all of the parameters 
in the model simultaneously (aka, the “overall test”), which tests the null hypothesis that all of the 
parameters are zero.  If the test is not significant (p>0.10) then we cannot reject the null hypothesis, 
and we cannot assume that there is any association between the DV and the IVs.   
Health Talk with Stylist 
I fit expanded models for the same health talk DVs addressed in the main treatment effects 
analyses, including the measures for each of the individual risk-factor topics and the Intervention 
Topics Index (outcomes #1-8, Table 25).  In addition to the baseline variables for these measures, 
these models include several control variables (measured at baseline).  One set of variables represent 
the opportunities for exposure to the campaign messages:  (1) frequency of salon visits 
(VISITFREQ); and (2) time spent in salon per visit (VISITTIME).  Another set represents factors 
related to the customer-stylist relationship: (1) extent of general talk with stylist (TALKGCB), (2) 
extent of general health talk with stylist (HEALTHCB); and (3) the length of time (in months) a 
customer has been going to her stylist (STYLTIME).  Additional control variables include those that 
reflect customer predisposition to the stylist-delivered risk-factor messages, including:  (1) age in 
years (AGE); (2) weight status category (WTSTATUS); (3) level of educational attainment 
(EDUCATION); and (4) household income (INCOME).   
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Finally, the expanded models for change in risk-factor talk include potentially related process 
measures that may have influenced change in health talk with stylist.  First, other customer dose 
receipt measures such as the extents to which they looked at the in-salon displays (DISEXT) and read 
the BEAUTY magazines (MAGEXT).   
20. If the displays or magazines helped prompt or stimulate risk-factor talk between customers 
and their stylists, then the DISEXT or MAGEXT parameter estimates should be positive and 
significant.   
Lastly, we can assess the extent to which the display or magazine effects on health talk varied by 
treatment condition by including the appropriate interaction terms in the model.   
21. We would expect a significant DISEXT*CONDITION effect only for the intervention arms, 
and MAGEXT*CONDITION effect only for the THM arms.   
After the customer-level health talk models had been determined in the first stage of the expanded 
analyses, I refit the models with additional stylist- and salon-level process measures.  All of the health 
talk models included the same three IVs:  the stylist-level Total Training Score (TRAINSCORE), the 
salon-level Average Total Training Score (TRAINSCOREA), and the salon-level enrolled proportion 
of stylists measure (PROSTYEN).  Because higher values for the training measures represent higher 
degrees of stylist training dose received (individually or collectively), then it is reasonable to expect 
that they will have a positive effect on customer-stylist health talk about the six risk-factor topics, 
particularly among the two STW arms.   
22. TRAINSCORE and TRAINSCOREA are expected to be positively and significantly 
associated with each of the health talk measures for the two STW treatment arms.   
23. The TRAINSCORE and TRAINSCORE effects are expected to be higher for the STW arms 
than for the Non-STW arms.   
Because higher values for the stylist reach measure represents greater engagement with the 
stylists in a salon, then it could have a positive effect on customer-stylist health talk, particularly for 
the three intervention arms, but especially for the two STW arms.   
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24. PROSTYEN is expected to be positively and significantly associated with each of the health 
talk measures for the three intervention arms.   
25. The PROSTYEN effect is expected to be higher for the intervention arms than for the 
CONTROL arm. 
26. The PROSTYEN effect is expected to be higher for the STW arms than for the Non-STW 
arms. 
Display Dose Receipt 
The expanded models among the display dose receipt DVs included parameters for treatment 
condition, control variables, and related process measures (Table 25).  Six control variables are used 
for all of three of the display dose received models:  VISITFREQ, VISITTIME, AGE, WTSTATUS, 
EDUCATION, and INCOME.  Higher values for VISITFREQ and VISITTIME represent greater 
opportunities for exposure to the displays, so we might expect higher values of these two IVs to 
contribute positively to display dose receipt.  The demographic IVs may influence the level of interest 
in the risk-factor topics promoted in the BEAUTY campaigns, and so they may also contribute 
significantly to display dose receipt.   
The selection of dose receipt predictors in this set of expanded models depended in part on the 
specific display dose receipt measure being modeled and the results of the main treatment effects 
analyses.  For the DISEXT and DISTAKE models, I included:  (1) the follow-up Intervention Topics 
Index (TALKAICF); (2) the extent of reading magazines (MAGEXT); and (3) their separate 
interactions with the treatment condition variable.  The DISTAKE model also included DISEXT as an 
IV.  Including these dose receipt IVs and the interaction terms will allow me to assess how customer-
stylist health talk and the magazines contributed to display dose receipt, and whether those 
contributions varied by treatment condition.   
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27. If either customer-stylist health talk or the magazines contributed to display dose receipt, then 
we would expect their respective parameter estimates to contribute positively to the levels (or 
the odds of higher levels) of display dose receipt.   
28. If customer-stylist health talk contributed to display dose receipt, then we would expect that 
effect to be greater among the STW arms than in the Non-STW arms.   
29. If the magazines contributed to display dose receipt, then we would expect that effect to be 
greater among the THM arms than in the Non-THM arms.   
The expanded model for the Intervention Display Topic Recall Score (DISSCOREI) includes the 
same set of IVs as the model for DISEXT (along with the same set of hypotheses), except that it also 
includes DISEXT and DISTAKE as IVs.  The inclusion of the two display dose receipt measures is 
based on the reasonable assumption that the ability to accurately recall the content of the displays is 
primarily dependent upon the extent to which customers looked at the displays and whether they took 
home any of the take-away print materials.   
30. Higher levels of display dose receipt (DISEXT, DISTAKE) are expected to increase accurate 
display topic recall.   
Lastly, I fit a model for the Control Display Topic Recall Score (DISSCOREC) with the same 
demographic control variables as the other display dose receipt outcomes.  However, process 
measures are limited to only two variables, the extent of looking at displays (DISEXT) and the 
Control Topics Index (TALKACCF).  We can reasonably expect the likelihood of accurate 
CONTROL display content recall to be higher for customers in the CONTROL condition who also 
looked at the displays to a greater extent and who talked to their stylists about the alternative control 
topics to a high degree.  Magazine dose receipt measures are not appropriate predictors for this model 
because the magazines were not delivered to the CONTROL customers, and the magazines would not 
have included any information about the alternative CONTROL campaign topics. Fitting this model 
allows us to assess the validity of the overall modeling approach regardless of display content.   
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After the customer-level display dose receipt models had been determined in the first stage of the 
expanded analyses, I refit the models with additional stylist- and salon-level process measures.  All of 
the display models included the same three IVs as the health talk models:  the stylist-level Total 
Training Score (TRAINSCORE), the salon-level Average Total Training Score (TRAINSCOREA), 
and the salon-level enrolled proportion of stylists measure (PROSTYEN).  The same effects expected 
for the health talk models apply to the display models:  
31. The stylist and salon-level process measures are positively associated with the display dose 
receipt measures, particularly for the intervention arms, but especially for the two STW arms.   
In addition to the stylist dose received and reach measures, I included in the display models the 
measures for display availability and barriers (DISPAVAIL, DISPBARRS).  The more available the 
displays are to the customers, the greater the potential exposure to the displays, so DISPAVAIL is 
expected to have a positive effect on display dose received for customers, regardless of treatment 
condition.  The more barriers there are to viewing the displays, the less the potential exposure to the 
displays, so DISPBARRS is expected to have a negative effect on display dose received for 
customers, regardless of treatment condition.   
32. DISPAVAIL is positively and significantly associated with each of the display dose received 
measures.   
33. DISPBARRS is negatively and significantly associated with each of the display dose received 
measures.   
Magazine Dose Receipt 
The last expanded models for customer dose receipt are for the extent to which the magazines 
were read (MAGEXT) and the Magazine Topic Recall Score (MAGSCORE).   
As with its display dose receipt counterpart (DISEXT), the expanded model for MAGEXT 
included IVs for treatment condition plus customer-level control variables and related process 
measures (Table 25).  Just as with DISEXT, six control variables were used:  VISITFREQ, 
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VISITTIME, AGE, WTSTATUS, EDUCATION, and INCOME.  The salon patronage IVs are not 
expected to have an effect on MAGEXT, but demographic IVs may influence the level of interest in 
the risk-factor topics promoted in the magazines, and so they may contribute significantly to 
magazine dose receipt.   
Three customer-level process measures were included:  (1) the number of magazines received 
(MAGRCVAMT); (2) the follow-up Intervention Topics Index (TALKAICF); and (3) the extent of 
looking at displays (DISEXT), along with their separate interactions with the treatment condition 
variable.  Including these dose receipt IVs and the interaction terms will allow me to assess how 
average customer-stylist health talk and the exposure to the displays contributed to magazine dose 
receipt, and whether those contributions varied by treatment condition.   
34. If any of the process measures contributed to MAGEXT, then we would expect their 
respective parameter estimates to be positively associated with the odds of higher levels of 
magazine dose receipt.   
35. If MAGRCVAMT is associated with MAGEXT, then we would expect that effect to be 
greater among the THM arms than in the Non-THM arms. 
36. If customer-stylist health talk contributed to magazine dose receipt, then we would expect an 
effect to be greater for the BOTH arm compared to the MAGAZINE arm.  
37. If DISEXT is significantly associated with magazine topic recall, then we would expect the 
effect to be greater for the THM arms compared to the Non-THM arms. 
The expanded model for the Magazine Topic Recall Score (MAGSCORE) included the same 
customer-level IVs as MAGEXT, except without the salon patronage measures and with the addition 
of MAGEXT.  Similar to the Display Topic Recall Score, it is reasonable to assume that the ability to 
accurately recall magazine content is primarily dependent upon the number of magazines they 
received (MAGRCVAMT) and the extent to which customers read the magazines that they did 
receive (MAGEXT).   
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38. Higher levels of magazine dose receipt (MAGEXT, MAGRCVAMT) are expected to 
increase magazine topic recall for the customers in the THM arms, but not for those in the 
Non-THM arms.   
7.5 Results 
7.5.1 BHS Response 
The sample for the current analyses is based on the enrolled customers at participating salons who 
responded to both the baseline and follow-up Beauty and Health Survey (BHS).  Recall from Chapter 
3 that of the 1123 customers affiliated with the 37 participating salons who responded at baseline, 559 
responded to the follow-up BHS (49.7% response rate).  Among the 37 salons, an average of 30.4 
customers per salon responded at baseline (sd=13.1), with the number of responses per salon ranging 
from 8 to 55.  For follow-up, an average of 15.1 customers per salon responded at follow-up (sd=7.4), 
with the number of responses per salon ranging from 2 to 31.  The average percent reduction in 
sample size per salon from baseline to follow-up was about 51% (sd=13.5%), and ranges from 25% to 
78%.  Thus, the overall follow-up response rate was moderate, and there was considerable variability 
between salons in the responses within and between time points.   
In terms of treatment condition, the BHS response for both time periods is quite similar across the 
three treatment groups, though the CONTROL group is substantially smaller due to salon attrition 
(Table 26).  The percent reduction in sample size from baseline to follow-up is quite similar across 
the four treatment arms:  51%, 50%, 52%, and 48% for CONTROL, MAGAZINE, TRANING, and 
BOTH, respectively.  
The majority of respondents at both time periods responded to the BHS via self-administration 
instead of being interviewed by telephone (Table 26).  However, the difference between the two 
modes is greater for the follow-up BHS than for the baseline – a lot more follow-up survey responses 
were self-administered than were obtained through telephone interviews.  For the baseline BHS, there 
is a significant association between treatment condition and mode of administration (χ2=19.3, 
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p=0.0002, 3 d.f.).  However, this association does not hold for the follow-up responses (χ2=0.9314, 
p=0.818, 3 d.f.).   
 
Table 26.  BHS Follow-up Response by Treatment Condition and Mode 
 Baseline Follow-up 
 Freq % Freq % 
Treatment condition     
CONTROL 216 19.2 106 18.9 
MAGAZINE 304 27.1 151 27.0 
TRAINING 306 27.3 148 26.5 
BOTH 297 26.5 154 27.6 
Total 1123 100.0 559 100.0 
     
Mode of Administration     
Self-administered     
CONTROL 110 50.9 87 82.1 
MAGAZINE 211 69.4 124 82.1 
TRAINING 180 58.8 116 78.4 
BOTH 172 57.9 126 81.8 
Total 673 59.9 453 81.0 
Telephone     
CONTROL 106 49.1 19 17.9 
MAGAZINE 93 30.6 27 17.8 
TRAINING 126 41.2 32 21.6 
BOTH 125 42.1 28 18.2 
Total 450 40.1 106 19.0 
Total 1123 100.0 559 100.0 
 
7.5.2 Demographics 
The average age for the customers in the sample is 40.9 years (Table 27), with 60.5% of the 
sample between 30 and 49 years of age (Table 28).  There is a statistically significant association 
between age (continuous and categorical) and treatment group, including for the comparisons 
between all four treatment arms and STW versus Non-STW.  The BOTH group (mean=43 years) is 
the oldest overall while the CONTROL group (mean=39) is the youngest.  The BOTH group has the 
highest proportion who are 40 years of age or older (60%), while the CONTROL group has the 
highest proportion who are under 40 (58%).  Combined, the two STW arms (mean=42) are slightly 
older on average than the two Non-STW arms (mean=40).   
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Average BMI is 30.3, with over 70% of the overall sample being overweight or obese (Table 28).  
The STW arms have a slightly higher average BMI than the Non-STW arms (Table 27), but overall 
there are not statistically significant differences between the four treatment arms.   
This sample of salon customers is fairly well educated, overall (Table 28).  The vast majority of 
respondents are high school graduates (98%), with about 85% having had at least some college, and 
slightly more than half having completed college or post-graduate studies.  The MAGAZINE group 
has the highest proportion of college graduates (41%), and the CONTROL group has the highest 
proportion that have completed post-graduate studies (29%).  However, education level is not 
significantly associated with treatment condition.    
Annual household income level varies widely across the sample (Table 28).  About 20% of 
respondents reported incomes less than $25k, while 19% reported incomes $75k or higher.  The 
majority of respondents (61%) reported household incomes between $25k and $75k.  There is a 
statistically significant association between household income and treatment condition (Table 28).  
There is a slightly more even distribution across the income levels for the MAGAZINE and 
TRAINING groups, while the CONTROL and BOTH groups show more clumping in the middle 
income category.  However, when the STW and Non-STW arms are compared, then differences are 
attenuated and the statistical association becomes nonsignificant (Table 28).  
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Table 27.  Customer Dose Received Covariates - Means by Treatment Condition 
Variable by Treatment Group N Mean Std Dev Min Max 
Groups 
Compared* DF 
Test 
Statistic** p-value 
General Talk with Stylist             
Non-STW 255 3.5 0.7 1 4 4 3 0.10 0.992 
CONTROL 105 3.5 0.7 2 4 2 1 0.0001 0.994 
MAGAZINE 150 3.5 0.7 1 4       
STW 294 3.5 0.7 1 4       
TRAINING 145 3.5 0.6 1 4       
BOTH 149 3.5 0.7 1 4       
All 549 3.5 0.7 1 4       
How long visiting stylist (months)            
Non-STW 252 69.5 64.2 0 300 4 3 6.67 0.083 
CONTROL 104 63.3 56.7 0 213 2 1 4.89 0.027 
MAGAZINE 148 73.8 68.8 0 300       
STW 292 83.3 74.4 1 396       
TRAINING 144 84.9 72.9 1 396       
BOTH 148 81.8 76 3 372       
All 544 76.9 70.1 0 396       
How long visiting salon (months)             
Non-STW 251 65.3 62.8 0 449 4 3 4.53 0.210 
CONTROL 103 65.5 66.1 0 449 2 1 3.77 0.052 
MAGAZINE 148 65.2 60.6 1 300       
STW 291 77.5 71 1 360       
TRAINING 144 69.7 59.1 1 276       
BOTH 147 85.1 80.3 3 360       
All 542 71.8 67.5 0 449       
Age (years)             
Non-STW 241 39.7 11.8 19.8 72.4 4 3 9.42 0.024 
CONTROL 98 39.1 10.6 20 70.1 2 1 5.99 0.014 
MAGAZINE 143 40.1 12.5 19.8 72.4       
STW 288 41.9 11.3 18.2 79.3       
TRAINING 142 40.8 11.4 20.4 79.3       
BOTH 146 42.9 11.1 18.2 68.7       
All 529 40.9 11.6 18.2 79.3       
Body Mass Index             
Non-STW 235 29.9 6.8 17.8 51.6 4 3 1.49 0.686 
CONTROL 98 30 6.8 17.8 51.6 2 1 0.82 0.366 
MAGAZINE 137 29.9 6.8 19.2 49.3       
STW 280 30.6 7.3 15.5 56.8       
TRAINING 138 30.4 7.5 18 56.8       
BOTH 142 30.8 7.1 15.5 55       
All 515 30.3 7.1 15.5 56.8         
Enrolled Proportion of Stylists             
Non-STW 257 0.669 0.242 0.333 1.0 4 3 45.64 <.0001 
CONTROL 106 0.562 0.210 0.333 1.0 2 1 19.82 <.0001 
MAGAZINE 151 0.745 0.236 0.333 1.0       
STW 302 0.758 0.339 0.167 1.0       
TRAINING 148 0.761 0.324 0.167 1.0       
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Variable by Treatment Group N Mean Std Dev Min Max 
Groups 
Compared* DF 
Test 
Statistic** p-value 
BOTH 154 0.755 0.354 0.20 1.0       
All 559 0.717 0.302 0.167 1.0         
Display Availability             
Non-STW 220 0.939 0.170 0.0 1.0 4 3 28.47 <.0001 
CONTROL 92 0.899 0.154 0.67 1.0 2 1 7.89 0.005 
MAGAZINE 128 0.969 0.175 0.0 1.0      
STW 258 0.897 0.191 0.50 1.0      
TRAINING 136 0.908 0.172 0.50 1.0      
BOTH 122 0.885 0.211 0.50 1.0      
All 478 0.917 0.183 0.0 1.0       
Display Barriers            
Non-STW 220 0.244 0.395 0.0 1.0 4 3 49.28 <.0001 
CONTROL 92 0.388 0.411 0.0 1.0 2 1 5.88 0.015 
MAGAZINE 128 0.141 0.349 0.0 1.0       
STW 258 0.151 0.306 0.0 1.0       
TRAINING 136 0.176 0.282 0.0 1.0       
BOTH 122 0.123 0.330 0.0 1.0       
All 478 0.194 0.352 0.0 1.0         
* Groups:  4=four treatment arms, 2=STW vs. Non-STW     
** Wilcoxon rank sum test; Kruskal-Wallis chi-square      
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Table 28.  Customer Dose Received Covariates - Frequency Distributions by Treatment Condition 
  Non-STW   STW   
Grand Total 
N=559 
Chi-Square Test 
  
CONTROL 
N=106 
 
MAGAZINE  
N=151 
 
Subtotal  
N=257 
  
TRAINING  
N=148 
 
BOTH  
N=154 
 
Subtotal  
N=302 
  Groups 
Compared* 
    
  Freq %   Freq %   Freq %   Freq %   Freq %   Freq %   Freq % DF Value Prob 
Frequency of Salon Visits                                   
Every 8wks or less 4 3.9  12 8.0  16 6.3   21 14.4  16 10.7  37 12.5   53 9.7 4 9 16.832 0.051 
Every 5-7 wks 7 6.7  22 14.7  29 11.4   21 14.4  21 14.1  42 14.2   71 12.9 2 3 10.135 0.018 
Every 2-4 wks 67 64.4  80 53.3  147 57.9   81 55.5  85 57.1  166 56.3   313 57.0       
Once/wk or more 26 25.0  36 24.0  62 24.4   23 15.8  27 18.1  50 17.0   112 20.4       
Group Total 104 18.9  150 27.3  254 46.3   146 26.6  149 27.1  295 53.7   549 100.0       
                                    
Time spent in salon/visit                                   
<1.5 hr 11 10.5  24 16.1  35 13.8   22 15.1  17 11.4  39 13.2   74 13.5 4 12 14.832 0.251 
1.5 to <2 hrs 21 20.0  34 22.8  55 21.7   35 24.0  27 18.1  62 21.0   117 21.3 2 4 3.843 0.428 
2 to <2.5 hrs 35 33.3  28 18.8  63 24.8   38 26.0  44 29.5  82 27.8   145 26.4       
2.5 to <3 hrs 27 25.7  41 27.5  68 26.8   30 20.6  32 21.5  62 21.0   130 23.7       
3 or more hrs 11 10.5  22 14.8  33 13.0   21 14.4  29 19.5  50 17.0   83 15.1       
Group Total 105 19.1  149 27.1  254 46.3   146 26.6  149 27.1  295 53.7   549 100.0       
                                    
General Talk with Stylist                                   
1=Not at all 0 0.0  1 0.7  1 0.4   1 0.7  1 0.7  2 0.7   3 0.6 4 9 3.551 0.938 
2 11 10.5  13 8.7  24 9.4   9 6.2  16 10.7  25 8.5   49 8.9 2 3 0.364 0.948 
3 34 32.4  48 32.0  82 32.2   52 35.9  45 30.2  97 33.0   179 32.6       
4=A lot 60 57.1  88 58.7  148 58.0   83 57.2  87 58.4  170 57.8   318 57.9       
Group Total 105 19.1  150 27.3  255 46.5   145 26.4  149 27.1  294 53.6   549 100.0       
                                    
Age Categories                                   
18-29 20 20.4  37 25.9  57 23.7   23 16.2  15 10.3  38 13.2   95 18.0 4 15 32.289 0.006 
30-39 37 37.8  39 27.3  76 31.5   51 35.9  43 29.5  94 32.6   170 32.1 2 5 17.636 0.003 
40-49 30 30.6  36 25.2  66 27.4   38 26.8  46 31.5  84 29.2   150 28.4       
50-59 5 5.1  20 14.0  25 10.4   21 14.8  35 24.0  56 19.4   81 15.3       
60-69 5 5.1  8 5.6  13 5.4   8 5.6  7 4.8  15 5.2   28 5.3       
70+ 1 1.0  3 2.1  4 1.7   1 0.7  0 0.0  1 0.4   5 1.0       
Group Total 98 18.5  143 27.0  241 45.6   142 26.8  146 27.6  288 54.4   529 100.0       
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  Non-STW   STW   
Grand Total 
N=559 
Chi-Square Test 
  
CONTROL 
N=106 
 
MAGAZINE  
N=151 
 
Subtotal  
N=257 
  
TRAINING  
N=148 
 
BOTH  
N=154 
 
Subtotal  
N=302 
  Groups 
Compared* 
    
  Freq %   Freq %   Freq %   Freq %   Freq %   Freq %   Freq % DF Value Prob 
Weight Categories                                   
Normal 25 25.5  34 24.8  59 25.1   37 26.8  32 22.5  69 24.6   128 24.9 4 6 2.239 0.896 
Overweight 28 28.6  44 32.1  72 30.6   39 28.3  38 26.8  77 27.5   149 28.9 2 2 0.805 0.669 
Obese 45 45.9  59 43.1  104 44.3   62 44.9  72 50.7  134 47.9   238 46.2       
Group Total 98 19.0  137 26.6  235 45.6   138 26.8  142 27.6  280 54.4   515 100.0       
                                    
Education Level                                   
less than HS 0 0.0  4 2.7  4 1.6   5 3.4  4 2.7  9 3.0   13 2.4 4 12 18.310 0.107 
High school graduate 9 8.9  15 10.1  24 9.6   23 15.7  20 13.3  43 14.5   67 12.3 2 4 7.289 0.121 
Some college 35 34.7  45 30.4  80 32.1   49 33.3  53 35.3  102 34.3   182 33.3       
College graduate 28 27.7  60 40.5  88 35.3   48 32.7  51 34.0  99 33.3   187 34.3       
Post graduate 29 28.7  24 16.2  53 21.3   22 15.0  22 14.7  44 14.8   97 17.8       
Group Total 101 18.5  148 27.1  249 45.6   147 26.9  150 27.5  297 54.4   546 100.0       
                                    
Income Level                                   
<15K 6 6.3  16 11.4  22 9.3   17 13.0  7 4.9  24 8.8   46 9.0 4 12 30.403 0.002 
15-24.9K 4 4.2  19 13.6  23 9.8   15 11.5  19 13.4  34 12.5   57 11.2 2 4 2.147 0.709 
25-49.9K 48 50.0  54 38.6  102 43.2   45 34.4  68 47.9  113 41.4   215 42.2       
50-74.9K 15 15.6  26 18.6  41 17.4   21 16.0  34 23.9  55 20.2   96 18.9       
>=75K 23 24.0  25 17.9  48 20.3   33 25.2  14 9.9  47 17.2   95 18.7       
Group Total 96 18.9   140 27.5   236 46.4   131 25.7   142 27.9   273 53.6   509 100.0         
* Groups:  4=four treatment arms, 2=STW vs. Non-STW                 
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7.5.3 Salon Patronage Covariates 
At baseline, respondents had been visiting their stylist (STYLTIME) for an average of 77 months, 
or about 6.5 years (Table 27).  The median is 60 months.  There is considerable variability in this 
measure of salon patronage, where about one fourth of the respondents have been seeing their stylist 
less than 2 years, three quarters have been visiting their stylist less than 10 years, and 10% have been 
visiting their stylists for 15 years or more.  There is considerable variability between treatment arms 
on this measure (Table 27):  customers in the STW arms have been seeing their stylists for a 
significantly longer period of time than those in the Non-STW arms (p=0.027).   
Overall, the length of time that customers had been going to their current salon (SALONTIME) at 
baseline is similar to length of time they’ve been seeing their stylists (Table 27).  The grand mean is 
72 months (or 6 years) and the overall median is 48 months.  One fourth of the respondents had been 
seeing their stylist 2 yrs or less, three quarters had been visiting their stylist for less than 9 years, and 
10% had been visiting their stylists for 14 years or more.  Customers in the STW arms had been going 
to their salons longer than the ones in the Non-STW arms, though this difference only approaches 
statistical significance at the p=0.05 level (Table 27).  However, customers in the BOTH arm report a 
much longer period of salon patronage than their counterparts in the other three arms, which are more 
similar to one another in this respect.   
The measures for stylist and salon patronage are positively correlated with one another (r=0.76, 
p<0.0001).  That the stylist patronage measure is higher than the salon patronage measure indicates 
that some customers tend to be loyal to a stylist rather than to a salon, so when a stylist changes salon 
(either to work at another one or to start their own), then her (or his) customers may follow her to the 
new location.  Nevertheless, the relatively long periods of salon patronage also suggest that either 
stylists tend to stay at one location for several years, or that some customers prefer to stay at a 
particular salon even when their stylist leaves.   
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Most respondents visit the salon on a frequent basis (VISITFREQ).  Nearly 80% of respondents 
reported going to the salon once every four weeks or more, and 20% reported going once a week or 
more.  Just over 20% go less frequently than monthly.  When comparing the STW and Non-STW 
arms, the association between frequency of salon visits and treatment group is statistically significant 
(p=0.02), but the association is marginally nonsignificant when comparing all four treatment arms 
(p=0.05).  The STW arms as a whole tend to have more “nonfrequent” (less than once a month) 
visitors than the Non-STW arms.   
Respondents reported spending a considerable amount of time in the salons during their visits 
(VISITTIME).  About 70% of respondents reported spending between one and a half to three hours in 
the salon per visit, while nearly equal percentages of respondents reported spending more or less time 
than that.  The treatment groups are more similar than different when it comes to the amount of time 
spent in the salon per visit – neither of the group comparisons were statistically significant.   
Finally, respondents reported high levels of general talk with their stylists (TALKGCB).  The 
average level of general talk with stylist was 3.5.  Nearly 60 % of respondents rated the level of 
general talk with their stylists as a 4, while about 90% rated the level as 3 or higher.  The association 
between general talk with stylist and treatment condition is not significant.   
7.5.4 Descriptive Overview of Customer Dose Received 
7.5.4.1 Health Talk with Stylists 
General Health Talk and Specific Risk Factor Topics 
Overall, customers reported low to medium levels of health talk with their stylists during their 
visits to the salons (Table 29), though responses spanned the full range of the 4-point scale.  At 
baseline, average levels of health talk by group ranged from 1.4 (Cancer-screening) to 2.6 (Weight), 
depending on the specific topic.  At follow-up, average levels of health talk by group ranged from 1.5 
(Preventing Cancer) to 2.7 (Physical Activity, Weight) depending on topic.  The topics with the 
highest overall average rankings at baseline were Weight (2.5), Physical Activity (2.4), and General 
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Health Talk (2.4), while the topics with the lowest rankings were Cancer Screening (1.5) and 
Preventing Cancer (1.6).  At follow-up, the topics with the highest overall average rankings were 
again Weight (2.7), Physical Activity (2.7), General Health Talk (2.6), plus Fruits & Vegetables (2.5), 
while the topics with the lowest rankings were again Cancer-screening (1.6) and Preventing Cancer 
(1.5).   
Average change in reported health talk with stylists from baseline to follow-up was small, with 
differences between the two time points ranging from 0.1 to 0.4 points.  The topics with the highest 
average change (0.4 each) were Dietary Fat and Fruits and Vegetables, while the topics with the 
lowest average change (0.2 each) were General Health Talk and Preventing Cancer.   
Differences in average levels of health talk with stylist between treatment arms were not large.  
Comparing the four treatment arms, the largest difference at baseline was 0.3 points between 
TRAINING and MAGAZINE (Cancer Screening); the largest difference at follow-up was 0.5 points 
between TRAINING and CONTROL (Preventing Cancer).  Comparing the STW and Non-STW 
arms, the largest differences at both baseline and follow-up were 0.2 points.  In terms of change in 
health talk from baseline to follow-up, there was more variability in change between the four 
treatment arms than there was between the STW and Non-STW arms. 
 
Table 29. Customer-reported Health Talk with Stylist by Treatment Condition and Time 
Treatment Condition Time Point N Mean Std Dev Min Max 
Intervention Topics Index (ITI) 
Non-STW Baseline 240 2.0 0.7 1 4 
Follow-up 247 2.2 0.7 1 4 
Difference 231 0.3 0.7 -1.5 3 
CONTROL Baseline 101 1.9 0.7 1 3.8 
Follow-up 101 2.2 0.6 1 4 
Difference 96 0.2 0.7 -1.5 3 
MAGAZINE Baseline 139 2.0 0.7 1 4 
Follow-up 146 2.3 0.7 1 4 
Difference 135 0.3 0.7 -1.3 2.2 
STW Baseline 275 2.1 0.8 1 4 
Follow-up 287 2.3 0.7 1 4 
Difference 262 0.2 0.8 -2.5 2.7 
TRAINING Baseline 132 2.1 0.8 1 4 
Follow-up 139 2.4 0.8 1 4 
Difference 124 0.2 0.7 -2.5 2.7 
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Treatment Condition Time Point N Mean Std Dev Min Max 
BOTH Baseline 143 2.0 0.8 1 4 
Follow-up 148 2.2 0.7 1 4 
Difference 138 0.2 0.8 -2 2 
ALL Baseline 515 2.0 0.8 1 4 
Follow-up 534 2.3 0.7 1 4 
Difference 493 0.3 0.7 -2.5 3 
General health talk with stylist 
Non-STW Baseline 254 2.4 0.9 1 4 
Follow-up 255 2.5 0.8 1 4 
Difference 252 0.2 1.0 -2 3 
CONTROL Baseline 105 2.3 0.9 1 4 
Follow-up 106 2.6 0.8 1 4 
Difference 105 0.2 1.0 -2 3 
MAGAZINE Baseline 149 2.4 0.9 1 4 
Follow-up 149 2.5 0.8 1 4 
Difference 147 0.1 1.0 -2 3 
STW Baseline 295 2.4 0.9 1 4 
Follow-up 301 2.6 0.8 1 4 
Difference 294 0.2 0.9 -3 3 
TRAINING Baseline 146 2.5 0.9 1 4 
Follow-up 147 2.6 0.8 1 4 
Difference 145 0.1 0.8 -3 3 
BOTH Baseline 149 2.3 0.8 1 4 
Follow-up 154 2.5 0.9 1 4 
Difference 149 0.2 0.9 -3 3 
ALL Baseline 549 2.4 0.9 1 4 
Follow-up 556 2.5 0.8 1 4 
Difference 546 0.2 0.9 -3 3 
Eating less dietary fat 
Non-STW Baseline 251 1.9 0.9 1 4 
Follow-up 251 2.2 0.9 1 4 
Difference 245 0.3 1.0 -3 3 
CONTROL Baseline 104 1.9 0.9 1 4 
Follow-up 103 2.2 0.9 1 4 
Difference 101 0.3 1.0 -2 3 
MAGAZINE Baseline 147 2.0 1.0 1 4 
Follow-up 148 2.2 1.0 1 4 
Difference 144 0.3 1.1 -3 3 
STW Baseline 289 2.0 1.0 1 4 
Follow-up 296 2.3 0.9 1 4 
Difference 283 0.3 1.1 -3 3 
TRAINING Baseline 144 2.1 1.0 1 4 
Follow-up 144 2.3 0.9 1 4 
Difference 140 0.2 1.0 -3 3 
BOTH Baseline 145 1.9 1.0 1 4 
Follow-up 152 2.3 0.9 1 4 
Difference 143 0.4 1.2 -3 3 
ALL Baseline 540 2.0 1.0 1 4 
Follow-up 547 2.2 0.9 1 4 
Difference 528 0.3 1.1 -3 3 
Eating more fruits and vegetables 
Non-STW Baseline 250 2.0 1.0 1 4 
Follow-up 252 2.4 1.0 1 4 
Difference 245 0.3 1.1 -3 3 
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Treatment Condition Time Point N Mean Std Dev Min Max 
CONTROL Baseline 105 2.0 1.0 1 4 
Follow-up 104 2.3 0.9 1 4 
Difference 103 0.4 1.1 -3 3 
MAGAZINE Baseline 145 2.1 1.0 1 4 
Follow-up 148 2.4 1.0 1 4 
Difference 142 0.3 1.1 -3 3 
STW Baseline 289 2.2 1.0 1 4 
Follow-up 295 2.4 0.9 1 4 
Difference 282 0.3 1.1 -3 3 
TRAINING Baseline 142 2.3 1.0 1 4 
Follow-up 144 2.5 0.9 1 4 
Difference 138 0.2 1.0 -3 3 
BOTH Baseline 147 2.1 1.1 1 4 
Follow-up 151 2.4 1.0 1 4 
Difference 144 0.3 1.2 -3 3 
ALL Baseline 539 2.1 1.0 1 4 
Follow-up 547 2.4 1.0 1 4 
Difference 527 0.3 1.1 -3 3 
Being/becoming physically active 
Non-STW Baseline 251 2.4 1.0 1 4 
Follow-up 252 2.7 0.9 1 4 
Difference 246 0.3 1.0 -2 3 
CONTROL Baseline 105 2.3 1.1 1 4 
Follow-up 104 2.6 0.8 1 4 
Difference 103 0.3 1.1 -2 3 
MAGAZINE Baseline 146 2.5 1.0 1 4 
Follow-up 148 2.7 0.9 1 4 
Difference 143 0.3 1.0 -2 3 
STW Baseline 289 2.5 1.0 1 4 
Follow-up 294 2.7 0.9 1 4 
Difference 282 0.2 1.1 -3 3 
TRAINING Baseline 140 2.5 1.0 1 4 
Follow-up 144 2.7 0.9 1 4 
Difference 136 0.2 1.1 -3 3 
BOTH Baseline 149 2.4 1.0 1 4 
Follow-up 150 2.7 0.9 1 4 
Difference 146 0.3 1.1 -3 2 
ALL Baseline 540 2.4 1.0 1 4 
Follow-up 546 2.7 0.9 1 4 
Difference 528 0.3 1.1 -3 3 
Losing weight/keeping it off 
Non-STW Baseline 245 2.4 1.1 1 4 
Follow-up 250 2.7 1.0 1 4 
Difference 238 0.3 1.1 -3 3 
CONTROL Baseline 102 2.4 1.1 1 4 
Follow-up 103 2.7 0.9 1 4 
Difference 99 0.2 1.1 -2 3 
MAGAZINE Baseline 143 2.4 1.1 1 4 
Follow-up 147 2.7 1.0 1 4 
Difference 139 0.3 1.1 -3 3 
STW Baseline 290 2.6 1.1 1 4 
Follow-up 295 2.7 1.0 1 4 
Difference 283 0.1 1.2 -3 3 
TRAINING Baseline 143 2.6 1.1 1 4 
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Treatment Condition Time Point N Mean Std Dev Min Max 
Follow-up 143 2.7 1.0 1 4 
Difference 138 0.1 1.2 -3 3 
BOTH Baseline 147 2.6 1.1 1 4 
Follow-up 152 2.7 1.1 1 4 
Difference 145 0.1 1.2 -3 3 
ALL Baseline 535 2.5 1.1 1 4 
Follow-up 545 2.7 1.0 1 4 
Difference 521 0.2 1.2 -3 3 
Getting cancer screening tests 
Non-STW Baseline 249 1.4 0.7 1 4 
Follow-up 252 1.7 0.9 1 4 
Difference 245 0.3 0.9 -2 3 
CONTROL Baseline 103 1.4 0.7 1 4 
Follow-up 105 1.6 0.7 1 4 
Difference 102 0.1 0.9 -2 3 
MAGAZINE Baseline 146 1.4 0.7 1 4 
Follow-up 147 1.8 0.9 1 4 
Difference 143 0.3 0.8 -2 3 
STW Baseline 288 1.6 0.9 1 4 
Follow-up 294 1.8 0.9 1 4 
Difference 280 0.3 1.0 -2 3 
TRAINING Baseline 140 1.7 0.9 1 4 
Follow-up 143 2.0 1.0 1 4 
Difference 135 0.3 1.0 -2 3 
BOTH Baseline 148 1.5 0.8 1 4 
Follow-up 151 1.7 0.8 1 4 
Difference 145 0.2 0.9 -2 3 
ALL Baseline 537 1.5 0.8 1 4 
Follow-up 546 1.8 0.9 1 4 
Difference 525 0.3 0.9 -2 3 
Preventing cancer 
Non-STW Baseline 248 1.6 0.9 1 4 
Follow-up 253 1.7 0.8 1 4 
Difference 244 0.1 0.9 -3 3 
CONTROL Baseline 103 1.6 0.9 1 4 
Follow-up 105 1.5 0.8 1 4 
Difference 102 0.0 1.0 -3 3 
MAGAZINE Baseline 145 1.6 0.9 1 4 
Follow-up 148 1.8 0.9 1 4 
Difference 142 0.1 0.9 -2 3 
STW Baseline 286 1.7 1.0 1 4 
Follow-up 296 1.9 1.0 1 4 
Difference 280 0.2 1.0 -3 3 
TRAINING Baseline 138 1.7 1.0 1 4 
Follow-up 144 2.0 1.1 1 4 
Difference 134 0.2 1.2 -3 3 
BOTH Baseline 148 1.6 0.9 1 4 
Follow-up 152 1.7 0.9 1 4 
Difference 146 0.1 0.9 -3 2 
ALL Baseline 534 1.6 0.9 1 4 
Follow-up 549 1.8 0.9 1 4 
Difference 524 0.1 1.0 -3 3 
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Intervention Topics Index 
Overall and within treatment groups, the average Intervention Topics Index (ITI) is moderately 
low (Table 29).  The grand mean ITI is 2.0 at baseline and 2.3 at follow-up.  Among the four 
treatment arms, there are not large differences.  At any given time, the greatest difference in scores 
between treatment arms is 0.2 points.  The STW arms have only a slightly higher mean ITI at baseline 
and follow-up than the Non-STW arms.   
The ITI did not change greatly from baseline to follow-up (Table 29).  The grand mean change 
score is 0.3.  The mean change scores for the four treatment arms range from 0.2-0.3 points.  The 
Non-STW arms had only a slightly higher score than the STW arms.   
With a Cronbach coefficient alpha of 0.87 at baseline and 0.86 at follow-up (regardless of 
treatment condition), the ITI has an acceptably high degree of internal consistency for this sample of 
beauty salon customers (Table 30).  When any of the six individual variables are deleted from the 
index, Cronbach’s alpha ranges from 0.83 to 0.87 at baseline and from 0.82 to 0.85 at follow-up.  
Correlations between pairs of variables that make up the ITI range from 0.32 to 0.78 for the baseline 
responses, and 0.29 to 0.70 for follow-up.  The two cancer-related variables are moderately correlated 
with one another (0.66 at baseline, 0.73 at follow-up), but are less correlated with the other risk factor 
variables (from 0.32-0.48 at baseline, and 0.29-0.51 at follow-up).  All of the pair-wise correlations 
are statistically significant with p<0.0001 for all. 
When internal consistency of the ITI is examined by treatment condition, Cronbach coefficient 
alpha is still over 0.80 for each of the treatment arms (Table 30).  Correlations between pairs of 
constituent variables, as well as the alphas when variables are deleted, follow a very similar pattern to 
the overall results.  The exception to this pattern of consistency is for the CONTROL group at follow-
up:  (1) it has the lowest alpha of all the treatment arms at follow-up; (2) except for the two cancer-
related variables, the alphas drop below 0.80 when individual variables are deleted from the index; 
and (3) pair-wise correlations between constituent variables are lower overall than they were at 
baseline, but especially between the two cancer-related variables and the other risk factor variables.  
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This divergence in internal consistency for the CONTROL arm may reflect an intervention effect on 
how customers perceive levels of health talk with their stylists around the six intervention-related risk 
factors.   
 
Table 30.  Cronbach Coefficient Alpha (unstandardized) for the Intervention Topics Index by Treatment 
Condition and Time Point 
Treatment condition Baseline Follow-up 
Overall 0.870 0.860 
CONTROL 0.866 0.809 
MAGAZINE 0.857 0.867 
TRAINING 0.881 0.876 
BOTH 0.874 0.864 
 
7.5.4.2 Display Dose Received 
Extent Looked at Displays 
Customers across all four treatment arms report relatively high levels of exposure to the 
BEAUTY displays (Figure 10).  The majority of respondents reported either a “3” or “4” for the 
extent to which they looked at the displays in their salons (Table 31).  About 5% of respondents 
reported not seeing the displays in their salons.  The grand mean for DISEXT is 3.0 (Table 32).  
Among the four treatment arms, customers in the MAGAZINE arm reported the lowest mean extent 
of display exposure, while the TRAINING arm reported the highest.  As a whole, the two STW arms 
reported a greater extent of exposure than the Non-STW arms.   
Taking Information Home 
About half of all respondents (49.8%) reported taking home the free information provided in the 
BEAUTY Project displays (Table 31).  More of the respondents in the STW arms (53% combined) 
reported taking home information than the respondents in the two Non-STW arms (around 46% 
combined).   
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Figure 10.  Exposure to BEAUTY Project Displays 
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Display Topics Recall 
Of the 499 customers responding to the question (about 89% of the follow-up sample), 411 (82%, 
or about 74% of the total sample) of them reported that they remember looking at the BEAUTY 
Project displays in their salons (Table 31).  For each of the customers who remembered looking at the 
displays, I calculated a Display Topic Recall Score for both the intervention topics and the alternative 
control topics (see Displays in the Measures section).   
Overall, recall of the intervention display topics was not extensive:  the overall mean Recall Score 
is 2.3 (Table 32).  Variability in the intervention recall score is relatively high, and scores ranged 
from a high of 8 to a low of -4.  In general, customers in the three intervention arms tended to do 
better at intervention topic recall than those in the CONTROL arm, especially those in the 
TRAINING and MAGAZINE arms.  The TRAINING group has the lowest amount of variability and 
scores largely concentrated on the higher end of the distribution, while the CONTROL arm has the 
highest variability and lowest scores.  Only two of the intervention display topics were selected by a 
majority of the respondents:  Fruits and Vegetables (60%) and Beauty and Health Tips (58.5%).  The 
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rest of the topics addressed in the intervention displays – Weigth (47%), Physical Activity (46%), 
Cancer Screening (34%), Preventing Cancer (33%), Dietary Fat (41%), and the 1-800-4-CANCER 
information number (12%) –were selected by less than half of the respondents.  In comparison to the 
CONTROL arm, the percentages of customers in intervention arms selecting risk-factor topics were 
larger, except for Cancer Screening (36% versus 34%).   
 
Table 31.  Frequency Distributions for Display Dose Received Variables by Treatment Condition 
  Non-STW STW Grand 
Total  
n=559   
CONTROL 
n=106 
MAGAZINE 
n=151 
Subtotal 
n=257 
TRAINING 
n=148 
BOTH  
n=154 
Subtotal 
n=302 
  Freq % Freq % Freq % Freq % Freq % Freq % Freq % 
Extent looked at displays 
(DISEXT)                  
0=Did not see displays 3 2.88 17 11.72 20 8.0 3 2.07 5 3.25 8 2.7 28 5.1 
1=Not at all 4 3.9 7 4.8 11 4.4 2 1.4 4 2.6 6 2.0 17 3.1 
2 20 19.2 23 15.9 43 17.3 18 12.4 23 14.9 41 13.7 84 15.3 
3 35 33.7 53 36.6 88 35.3 54 37.2 70 45.5 124 41.5 212 38.7 
4=A lot 42 40.4 45 31.0 87 34.9 68 46.9 52 33.8 120 40.1 207 37.8 
Group Total 104 19.0 145 26.5 249 45.4 145 26.5 154 28.1 299 54.6 548 100.0 
Take home any free 
information (DISTAKE)                    
Yes 44 43.6 60 48.0 104 46.0 74 52.9 77 52.7 151 52.8 255 49.8 
No 57 56.4 65 52.0 122 54.0 66 47.1 69 47.3 135 47.2 257 50.2 
Group Total 101 19.7 125 24.4 226 44.1 140 27.3 146 28.5 286 55.9 512 100.0 
Remember looking at 
displays (DISLOOK)                    
Yes 86 86.0 93 76.9 179 81.0 111 83.5 121 83.5 232 83.5 411 82.4 
No 14 14.0 28 23.1 42 19.0 22 16.5 24 16.6 46 16.6 88 17.6 
Group Total 100 20.0 121 24.3 221 44.3 133 26.7 145 29.1 278 55.7 499 100.0 
 
Compared to the intervention recall scores, overall variability was lower for the control recall 
scores.  Scores did not approach the highest end of the range, but certainly did for the lower end.  
Recall of the five control display topics was low among customers in the CONTROL arm:  the mean 
Control Topics Recall Score for that group was -0.7 (Table 32).  The CONTROL arm had the highest 
score variability, and came the closest to reaching the highest end of the scale, but also came close to 
reaching the lowest end as well.  As would be expected, customers in the three intervention arms 
tended to score very low on this measure:  combined they had a mean recall score of -1.6 (Table 32).  
Regardless of study arm, the percentage of customers selecting any of the individual control topics 
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was low:  sickle cell (20%), foot care (13%), financial health (12%), substance abuse (11%), and 
adult immunization (6%).  Percentages of recall for each of these topics were higher in the 
CONTROL arm than among the three intervention arms.   
 
Table 32.  Means for Display Dose Received by Treatment Condition 
Variable by Treatment Group N Mean Median Std Dev Min Max 
Extent look at displays        
Non-STW (n=257) 249 2.9 3 1.2 0 4 
CONTROL (n=106) 104 3.1 3 1.0 0 4 
MAGAZINE (n=151) 145 2.7 3 1.3 0 4 
STW (n=302) 299 3.1 3 0.9 0 4 
TRAINING (n=148) 145 3.3 3 0.9 0 4 
BOTH (n=154) 154 3.0 3 0.9 0 4 
All (n=559) 548 3.0 3 1.1 0 4 
Display Topic Recall Scores-Intervention1        
CONTROL (n=86) 84 1.2 1 2.2 -4 7 
INTERVENTION (n=325) 320 2.6 2.2 2.1 -1.6 8 
MAGAZINE (n=93) 92 2.7 2.3 2.1 -1.6 8 
TRAINING (n=111) 109 2.7 2.8 2.0 -0.6 8 
BOTH (n=121) 119 2.5 2 2.1 -1.6 8 
All (n=411) 404 2.3 2 2.2 -4 8 
Display Topic Recall Scores-Control1        
CONTROL (n=86) 84 -0.7 -0.63 1.4 -4.4 2.5 
INTERVENTION (n=325) 320 -1.6 -1.38 1.3 -5 1 
MAGAZINE (n=93) 92 -1.7 -1.44 1.3 -5 1 
TRAINING (n=111) 109 -1.7 -1.75 1.2 -5 0.38 
BOTH (n=121) 119 -1.6 -1.25 1.3 -5 1 
All (n=411) 404 -1.5 -1.25 1.4 -5 2.5 
1
 where DISLOOK=Yes 
 
Associations between Display and other Dose Received Variables.   
Whether a customer reports taking home the free information materials provided with the 
displays (DISTAKE) is significantly associated with the extent to which they reported looking at the 
displays (DISEXT) (χ2=51.13, p<0.0001).  About 91% of customers who reported taking the 
materials reported their extent of looking at the displays as either a “3” or “4”.  In contrast, 72% of 
customers who reported not taking the materials reported their exposure to the displays at the same 
high levels.   
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The extent of display exposure (DISEXT) is not significantly or strongly correlated with either of 
the display topic recall scores:  for DISSCOREI Spearman r=0.062, p=0.213; for DISSCOREC 
Spearman r = -0.066, p = 0.213.2   
The extent of display exposure (DISEXT) is significantly (p<0.0001), but weakly, correlated with 
the health talk variables described above (measured at follow-up), including (in descending order of 
correlation coefficient magnitude) 3:  General Health Talk with stylist (r=0.264), Intervention Topics 
Index (r=0.260), Fruits and Vegetables (r=0.232), Preventing Cancer (r=0.224), Cancer Screening 
(r=0.220), Control Topics Index (r=0.220), Physical Activity (r=0.182), Dietary Fat (r=0.179), and 
Weight (r=0.171).   
7.5.4.3 Magazine Dose Received 
Reading the Magazines 
The majority of customers in the THM arms report high levels of reading the targeted health 
magazines sent to their homes (MAGEXT), while a small percentage in those two arms report not 
receiving the magazines or not reading the magazines at all (Figure 11).  A smaller percentage of 
customers in the two non-THM study arms (CONTROL and TRAINING) report high levels of 
reading the targeted health magazines (MAGEXT), while a much larger percentage report not 
receiving the magazines.  The mean extent of reading the magazines for the THM arms is 3.0, while it 
is 1.9 for the non-THM arms (Table 34).  Extent scores ranged from 0 to 4 for all groups.   
 
                                                 
2
 Spearman Correlation Coefficient; n=403. 
3
 Spearman Correlation Coefficient; n=523 to 545, depending on health talk variable. 
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Figure 11. Extent to Which Customers Read Targeted Health Magazines by Study Arm 
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Table 33. Frequency Distributions for Magazine Dose Received Variables by Treatment Condition 
  Non-THM THM Grand 
Total  
n=559   
CONTROL 
n=106 
TRAINING 
n=148 
Subtotal 
n=254 
MAGAZINE 
n=151 
BOTH  
n=154 
Subtotal 
n=305 
  Freq % Freq % Freq % Freq % Freq % Freq % Freq % 
Extent read the magazines                  
0=Did not see/receive 40 38.8 50 35.21 90 36.7 11 7.59 13 8.44 24 8.0 114 21.0 
1=Not at all 9 8.7 11 7.8 20 8.2 4 2.8 4 2.6 8 2.7 28 5.2 
2 5 4.9 13 9.2 18 7.4 11 7.6 24 15.6 35 11.7 53 9.7 
3 33 32.0 36 25.4 69 28.2 49 33.8 47 30.5 96 32.1 165 30.3 
4=A lot 16 15.5 32 22.5 48 19.6 70 48.3 66 42.9 136 45.5 184 33.8 
Group Total 103 18.9 142 26.1 245 45.0 145 26.7 154 28.3 299 55.0 544 100.0 
Number of Magazines 
Received                  
None 26 41.3 23 25.6 49 32.0 10 7.5 10 7.3 20 7.4 69 16.3 
One 18 28.6 19 21.1 37 24.2 11 8.3 11 8.0 22 8.2 59 14.0 
Two 11 17.5 26 28.9 37 24.2 31 23.3 27 19.7 58 21.5 95 22.5 
Three 5 7.9 21 23.3 26 17.0 42 31.6 53 38.7 95 35.2 121 28.6 
Four or more 3 4.8 1 1.1 4 2.6 39 29.3 36 26.3 75 27.8 79 18.7 
Group Total 63 14.9 90 21.3 153 36.2 133 31.4 137 32.4 270 63.8 423 100.0 
Were any magazines received?                  
Yes 21 33.3 51 59.3 72 48.3 107 81.7 108 79.4 215 80.5 287 69.0 
No 42 66.7 35 40.7 77 51.7 24 18.3 28 20.6 52 19.5 129 31.0 
Group Total 63 15.1 86 20.7 149 35.8 131 31.5 136 32.7 267 64.2 416 100.0 
 
Table 34. Means for Magazine Dose Received Variables 
Variable by Treatment Group N Mean Median Std Dev Min Max 
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Variable by Treatment Group N Mean Median Std Dev Min Max 
Extent read the magazines        
Non-THM (n=254) 245 1.9 2 1.6 0 4 
CONTROL (n=106) 103 1.8 2 1.6 0 4 
TRAINING (n=148) 142 1.9 2 1.6 0 4 
THM (n=305) 299 3.0 3 1.2 0 4 
MAGAZINE (n=151) 145 3.1 3 1.2 0 4 
BOTH (n=154) 154 3.0 3 1.2 0 4 
All (n=559) 544 2.5 3 1.5 0 4 
Number of Magazines Received        
Non-THM (n=254) 153 1.3 1 1.2 0 4 
CONTROL (n=106) 63 1.1 1 1.2 0 4 
TRAINING (n=148) 90 1.5 2 1.1 0 4 
THM (n=305) 270 2.7 3 1.2 0 4 
MAGAZINE (n=151) 133 2.7 3 1.2 0 4 
BOTH (n=154) 137 2.7 3 1.2 0 4 
All (n=559) 423 2.2 2 1.3 0 4 
Magazine Topic Recall Scores1        
Non-THM (n=72) 70 2.2 2 2.3 -2.8 8 
CONTROL (n=21) 20 1.5 1 2.2 -2.2 6.4 
TRAINING (n=51) 50 2.5 2 2.3 -2.8 8 
THM (n=215) 212 3.0 3 2.0 -1.2 8 
MAGAZINE (n=107) 106 3.2 3 2.0 -0.6 8 
BOTH (n=108) 106 2.8 2.7 2.1 -1.2 8 
All (n=287) 282 2.8 3 2.1 -2.8 8 
1
 where MAGRCV=Yes 
 
Number of Magazines Received 
The mean number of magazines received by customers in the THM arms is 2.7, with scores 
ranging from 0 (or “None”) to 4 (or “4 or more”) (Table 34).  The majority of THM customers 
reported receiving 3 or more magazines (63%), while 84% received 2 or more magazines (Figure 12).  
Overall, THM customers reported receiving more magazines than their Non-THM counterparts 
(Figure 12).  In addition, a substantial portion of Non-THM customers reported not receiving any 
magazines at all, compared to a very small portion of THM customers reporting the same.  However, 
the majority of customers in the Non-THM study arms still reported receiving one or more 
magazines.   
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Figure 12. Number of Targeted Health Magazines Received by Study Arm 
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Magazine Topics Recall 
Among the 267 THM customers responding to the question, 215 of them (80.5%) reported that 
they received the BEAUTY From The Inside Out magazines sent to their homes (MAGRCV) (Table 
33).  Unexpectedly, 59% of Non-THM customers responded to the MAGRCV question as well, even 
though they should have skipped out of it in their response to the MAGEXT item (where they should 
have selected “I did not receive any magazines”).  Even more unexpected, among the 149 Non-THM 
customers who did respond to the question, 48% reported that they did receive the magazine.   
For each of the customers who reported receiving the magazine (regardless of treatment group), I 
calculated a Magazine Topic Recall Score for the intervention topics addressed in the series of 
magazines (see Targeted Health Magazines in the Measures section).  Among the THM customers, 
the mean recall score was 3.0 (3.2 for the MAGAZINE arm, 2.8 for the BOTH arm) (Table 34), with 
scores ranging from -1.2 to 8.  The mean recall score for the Non-THM customers was 2.2, and scores 
ranged from -2.8 to 8.  Variability in the recall scores was less among the THM customers than 
among the Non-THM customers.  Four of the magazine topics were selected by a majority of the 
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respondents:  Fruits and Vegetables (74%), beauty and health tips (63%), Physical Activity (57%), 
and Weight (51%).  The rest of the topics addressed in the magazines were selected by less than half 
of the respondents – Dietary Fat (44%), Preventing Cancer (37%), Cancer Screening (33%), and 1-
800-4-CANCER (16%).  In comparison to the Non-THM arms, the percentages of THM customers 
selecting magazine topics were larger, except for 1-800-4-CANCER (18% versus 16%, respectively).     
Associations between Dose Received Variables 
In examining the associations among the magazine dose received variables and other dose 
received variables, I focused analyses on the subsample of customers assigned to the THM study 
arms.  Among customers in this subsample who selected 1 or higher for the extent to which they read 
the magazines (MAGEXT) and who responded to the MAGRCVAMT question (n=269), we see that 
there is a weak but significant positive correlation between MAGRCVAMT and MAGEXT 
(Spearman r=0.247, p<0.0001).  In addition, for THM customers who selected 1 or higher for 
MAGEXT and responded to the magazine topic recall items (n=211), we see a slightly stronger and 
still significant positive correlation between MAGEXT and MAGSCORE (Spearman r=0.314, 
p<0.0001).  In addition, MAGEXT is positively but weakly correlated with the extent to which 
customers report looking at the BEAUTY Project displays in their salons (DISEXT) (Spearman 
r=0.306, p<0.0001, n=298).  Lastly, the extent to which customers read the magazines (MAGEXT) is 
not significantly correlated (at the p<0.05 level) with any of the health talk variables described in the 
earlier section.  All of the p-values for the correlations between those pairs of variables were greater 
than 0.1.   
7.5.5 Stylist- and Salon-level Measures 
7.5.5.1 Total Training Score 
Descriptive statistics and results of analyses for the stylist-level Total Training Score (TTS) 
(n=35) and salon-level Average TTS (n=20) for the STW treatment arms are reported in the Stylist 
Dose Received chapter.  Here I present descriptive statistics for the TTS measures after they have 
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been integrated in to the BHS customer data set (n=559).  The mean TTS is 3.7 (sd=4.7), with scores 
ranging from 0-12.  The mean Average TTS is 4.6 (sd=4.4), with scores ranging from 0-11.  These 
means are considerably lower (and with higher variance) than those reported in the stylist dose 
received chapter for the TTS (mean=7.5, sd=3.6) and Average TTS (mean=7.9, sd=2.2) due to the 
large proportion of zero scores in the BHS dataset (61.4%, 45.6%, respectively). Recall that 
customers affiliated with the Non-STW salons are automatically assigned zero scores since their 
stylists were not trained.  In addition, a sizeable portion (22%) of stylists identified by customers for 
the baseline BHS were not enrolled in the Project, and these stylists were assigned a zero TTS as 
well, regardless of the affiliated customer’s treatment arm assignment. 
Linking customers to an enrolled stylist in order to assign stylist-level Total Training Scores was 
not entirely successfully.  Of the 559 enrolled customers responding at both baseline and follow-up, 
421 (78%) were linked to an enrolled stylist (n=62), 119 (21%) were linked to a non-enrolled stylist 
(n=65), and 19 (3%) could not be linked to any stylist (i.e., name of customer’s stylist could not be 
determined).  The mean number of customers per stylist is 4.3 (sd=4.9) ranging from 1-20, but this 
number varied between enrolled and unenrolled stylists:  (1) the mean number of customers per 
enrolled stylist is 6.8 (sd=5.9), ranging from 1-20; (2) the mean number of customers per non-
enrolled stylist is 1.8 (sd=1.9), raning from 1-10.  About 46% of the stylists were linked to only one 
customer, but this too varied between enrolled and unenrolled stylists:  (1) 15% of enrolled stylists 
were linked to one customer, and 45% were linked to three or fewer customers; (2) 75% of unenrolled 
stylists were linked to one customer.   
7.5.5.2 Enrolled Proportion of Stylists 
The mean PROSTYEN value among the 37 participating salons is 0.679 (sd=0.303), with values 
ranging from 0.167 to 1.0.  The PROSTYEN mode among salons is 1, where 40.5% of salons have 
that value.  After integration in the BHS dataset (n=559), the mean is 0.717 (sd=0.302), with values 
again ranging from 0.167 to 1.0 (Table 27).  The PROSTYEN mode among customers is 1, with 
  164
47.1% of customers assigned that value.  There is a statistically significant association between 
PROSTYEN and treatment condition, including for the comparisons between all four treatment arms 
and STW versus Non-STW (Table 27).  The STW arms have a higher proportion of enrolled stylists 
than do the Non-STW arms, while the CONTROL arm has a lower proportion of enrolled stylists than 
do the three intervention arms.   
7.5.5.3 Display Availability 
For the large majority of the salons observed during the intervention period (n=33), the displays 
were set-up and available for customers to view.  The mean Display Availability (DISPAVAIL) value 
among the 33 observed salons is 0.91 (sd=0.23), while the mode is 1, with 82% of salons having that 
value.  After integration in the BHS dataset (n=478), the mean is 0.717 (sd=0.302), with values 
ranging from 0.167 to 1.0.  The DISPAVAIL mode among customers is 1, with 80.3% of customers 
assigned that value.  There is a statistically significant association between DISPAVAIL and 
treatment condition, including for the comparisons between all four treatment arms and STW versus 
Non-STW (Table 27).  The STW arms have a lower combined Display Availability score than do the 
Non-STW arms.   
7.5.5.4 Display Barriers 
For the large majority of the salons observed during the intervention period (n=33), there were no 
barriers to viewing the displays.  The mean Display Barriers (DISPBARRS) value among the 33 
observed salons is 0.21 (sd=0.37), while the mode is 0, with 73% of salons having that value.  After 
integration in the BHS dataset (n=478), the mean is 0.19 (sd=0.35), with values ranging from 0 to 1.  
The DISPBARRS mode among customers is 0, with 74.1% of customers assigned that value.  There 
is a statistically significant association between DISPBARRS and treatment condition, including for 
the comparisons between all four treatment arms and STW versus Non-STW (Table 27).  The STW 
arms have a lower combined Display Barriers score than do the Non-STW arms, while the 
CONTROL arm has a substantially higher score than the three intervention arms.   
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7.5.6 Main Treatment Effects Models 
Because intervention implementation is a multilevel process for the BEAUTY Project – it occurs 
at the salon, stylist, and customer levels – it is conceptually justified to approach data analysis with a 
multilevel statistical approach.  The main treatment effects analyses allow us to determine if 
customers systematically differ by treatment condition on the intervention dose received measures.  
As we proceed through the analytical stages, we will assess if the conceptual rationale for a multilevel 
approach is empirically supported by the data:  is there sufficient variation among salons and stylists 
on the dose received measures to warrant a multilevel approach?    
7.5.6.1 Health Talk with Stylists 
The main treatment effect models for the health talk DVs include the treatment condition IV plus 
the corresponding baseline measures (unlike the display and magazine dose received models where 
baseline measures are not available).  Therefore, the parameter estimates and tests should be 
interpreted as the effect of treatment condition on the health talk DV while controlling for the 
baseline response.  Modeling results for all the health talk measures are provided in Table 35. 
Treatment Effects 
The Type III tests for individual fixed effects indicate that for the large part treatment condition 
is not statistically significantly associated with the health talk variables when controlling for the 
baseline measures (Table 35).  However, there are two topics for which there are some significant 
treatment effects:  Preventing Cancer and Cancer Screening.  For the Preventing Cancer topic:  (1) the 
Type III test indicates that there is a significant association with treatment condition (p=0.043); (2) 
the effect for the TRAINING arm is significantly greater than that for the CONTROL (p=0.005) and 
BOTH (p=0.091) arms; and (3) the effect for the STW arms is significantly greater than the Non-
STW arms (p=0.06).  For the Cancer Screening topic, the TRAINING arm effect is significantly 
different from CONTROL (p=0.03).  Other pairwise comparisons between treatment groups for these 
or the other health talk topics are not significant.  The results of the overall tests indicate that each 
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treatment effect model as a whole is significantly associated with its related health talk outcome 
(p<0.0001).   
Variance Components 
The variance component estimates for the unconditional models (intercept only) indicate that 
there is little to no variability in the health talk measures at the salon or stylist levels (Table 35).  For 
the salon level, five of the health talk measures have zero variance estimates (General Health Talk, 
Dietary Fat, Physical Activity, Weight, and the Intervention Topics Index), while the other three have 
ICCs less than 3% (Fruits and Vegetables, Cancer Screening, Preventing Cancer).  For the stylist 
level, three of the health talk measures have zero variance estimates (Physical Activity, Preventing 
Cancer, and the Intervention Topics Index), while the other five have ICCs less than 3% (fruit and 
vegetables, Cancer Screening, General Health Talk, Dietary Fat, and Weight).  Two of the health talk 
measures have zero variance estimates at both the salon and stylist levels (Physical Activity, and the 
Intervention Topics Index).   
When the treatment condition IV is added to the model, the variance component estimates 
undergo some interesting changes (Table 35).  At the salon level, the estimate for the fruit and 
vegetables DV reduce to zero, estimates for four stay the same at zero (Dietary Fat, Physical Activity, 
Weight, and the Intervention Topics Index), while estimates for three measures actually increase 
(General Health Talk, Cancer Screening, Preventing Cancer).  Of the three health talk measures with 
non-zero variance components, only Cancer Screening and Preventing Cancer have ICCs greater than 
1% (approximately 3% for both).  At the stylist level, all but one of the measures (fruit & vegetables) 
have non-zero variance components, ranging form <1% to approximately 3%.  The Fruits and 
Vegetables measure have zero variance estimates for both the salon and stylist levels.   
Estimates for the proportion of explained variance (R2) for the main treatment effects models 
ranged from 0.23 (Cancer Screening) to 0.39 (Physical Activity) (Table 35).   
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Table 35.  Treatment Main Effect Models - Health Talk with Stylists 
Health Talk Topic Solutions for Fixed Effects Type III Test for Fixed Effects Variance Component Estimates 
Fixed Effect Study Arm Estimate 
Standard 
Error DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Random 
Effect 
# of Levels 
/Observations 
Used 
Variance 
Component 
Standard 
Error 
z 
value Pr z ICC R-sq 
General Health Talk 
             
         
Intercept   1.1259 0.0952 33 11.82 <.0001     Salon 37 0.0041 0.0161 0.26 0.3991 0.007 0.374 
Baseline response   -0.6687 0.0374 403 -17.89 <.0001 1 403 320.18 <.0001 Stylist 127 0.0048 0.0255 0.19 0.4251 0.008  
CONDITION BOTH -0.0517 0.1069 403 -0.48 0.629 3 403 0.17 0.9199 Customer 532 0.5667 0.0380 14.90 <.0001   
  TRAINING -0.0150 0.1072 403 -0.14 0.8886     Deviance AIC BCC      
  MAGAZINE -0.0634 0.1067 403 -0.59 0.5531     1228.8 1234.8 1239.6      
Eating Less Dietary Fat 
           
        
Intercept   0.9016 0.0956 33 9.43 <.0001     Salon 37 0.0000 . . . 0.000 0.354 
Baseline response   -0.6522 0.0390 383 -16.73 <.0001 1 383 279.73 <.0001 Stylist 127 0.0087 0.0228 0.38 0.3516 0.012  
CONDITION BOTH 0.0399 0.1176 383 0.34 0.7347 3 383 0.14 0.9347 Customer 512 0.7228 0.0494 14.62 <.0001   
  TRAINING -0.0293 0.1182 383 -0.25 0.8042     Deviance AIC BCC      
  MAGAZINE 0.0157 0.1173 383 0.13 0.8936     1305.2 1309.2 1312.4      
Eating More F&V 
           
        
Intercept   0.9953 0.0954 33 10.44 <.0001     Salon 37 0.0000 . . . 0.000 0.353 
Baseline response   -0.6440 0.0385 384 -16.72 <.0001 1 384 279.49 <.0001 Stylist 127 0.0000 . . . 0.000  
CONDITION BOTH 0.0530 0.1155 384 0.46 0.6466 3 384 0.11 0.9547 Customer 513 0.7785 0.0489 15.94 <.0001   
  TRAINING 0.0109 0.1173 384 0.09 0.9262     Deviance AIC BCC      
  MAGAZINE 0.0473 0.1160 384 0.41 0.6838     1340.1 1342.1 1343.7      
Being/Becoming More PA 
           
        
Intercept   1.1861 0.0993 33 11.95 <.0001     Salon 37 0.0000 . . . 0.000 0.388 
Baseline response   -0.6612 0.0364 385 -18.16 <.0001 1 385 329.8 <.0001 Stylist 126 0.0092 0.0174 0.53 0.2981 0.013  
CONDITION BOTH 0.0610 0.1137 385 0.54 0.5922 3 385 0.32 0.8081 Customer 513 0.6813 0.0452 15.06 <.0001   
  TRAINING -0.0282 0.1152 385 -0.24 0.8068     Deviance AIC BCC      
  MAGAZINE 0.0549 0.1138 385 0.48 0.6296     1278.4 1282.4 1285.7      
Losing Weight/Keeping It Off 
           
        
Intercept   1.1601 0.1104 33 10.51 <.0001     Salon 37 0.0000 . . . 0.000 0.359 
Baseline response   -0.6475 0.0385 377 -16.8 <.0001 1 377 282.33 <.0001 Stylist 127 0.0005 0.0225 0.02 0.491 0.001  
CONDITION BOTH -0.0236 0.1237 377 -0.19 0.8489 3 377 0.3 0.8242 Customer 506 0.8720 0.0589 14.80 <.0001   
  TRAINING 0.0347 0.1255 377 0.28 0.7825     Deviance AIC BCC      
  MAGAZINE 0.0787 0.1251 377 0.63 0.5299     1379.1 1383.1 1386.4      
Cancer Screening 
           
        
Intercept   0.3622 0.1079 33 3.36 0.002     Salon 37 0.0203 0.0266 0.76 0.2226 0.030 0.232 
Baseline response   -0.5627 0.0443 381 -12.71 <.0001 1 381 161.67 <.0001 Stylist 126 0.0193 0.0330 0.58 0.2799 0.028  
CONDITION BOTH 0.0990 0.1401 381 0.71 0.4803 3 381 1.89 0.13 Customer 509 0.6360 0.0438 14.53 <.0001   
  TRAINING 0.3087 0.1405 381 2.2 0.0286     Deviance AIC BCC      
  MAGAZINE 0.2143 0.1386 381 1.55 0.123     1249.6 1255.6 1260.5      
Preventing Cancer                    
Intercept   0.2838 0.1048 33 2.71 0.0107     Salon 37 0.0216 0.0270 0.80 0.2124 0.032 0.299 
Baseline response   -0.5810 0.0393 379 -14.79 <.0001 1 379 218.66 <.0001 Stylist 127 0.0004 0.0276 0.02 0.4937 0.001  
CONDITION BOTH 0.1737 0.1333 379 1.3 0.1933 3 379 2.74 0.0431 Customer 508 0.6529 0.0439 14.86 <.0001   
  TRAINING 0.3792 0.1339 379 2.83 0.0049     Deviance AIC BCC      
  MAGAZINE 0.2071 0.1331 379 1.56 0.1205     1250.3 1256.3 1261.2      
Intervention Topics Index                    
Intercept   0.1922 0.0694 33 2.77 0.0092     Salon 37 0.0000 . . . 0.000 0.282 
Baseline response   -0.5349 0.0383 353 -13.96 <.0001 1 353 194.99 <.0001 Stylist 125 0.0095 0.0121 0.78 0.2175 0.024  
CONDITION BOTH 0.0509 0.0915 353 0.56 0.5786 3 353 0.44 0.7222 Customer 480 0.3870 0.0269 14.37 <.0001   
  TRAINING 0.0907 0.0933 353 0.97 0.3317     Deviance AIC BCC      
  MAGAZINE 0.0936 0.0911 353 1.03 0.3049     931.7 935.7 938.9      
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7.5.6.2 Display Dose Receipt 
The main treatment effect models for the display dose receipt outcomes only include the single 
treatment condition IV, since there were no corresponding baseline measures (unlike the health talk 
measures).  Therefore, overall tests and the Type III WALD tests for individual fixed effects are 
equivalent.  Results for all four of the display dose receipt measures are provided in Table 36. 
Treatment Effect 
The Type III tests indicate that treatment condition is significantly associated with the 
Intervention and Control Display Recall Scores (p=0.0005 for both), but not with DISEXT (p=0.21) 
or DISTAKE (p=0.60).  As expected, for the Intervention Display Recall Score all three intervention 
arms have significantly greater effects than the CONTROL arm (p=0.0011, <0.0001, and 0.0007 for 
BOTH, TRAINING, and MAGAZINE, respectively), but pairwise comparisons among the three 
intervention arms do not yield significant differences.  Comparisons between the two main 
intervention strategies (STW v. Non-STW and THM v. Non-THM) indicate significant positive 
effects for both (perhaps due to the strong differences between intervention arms and CONTROL), 
but the contrast is more pronounced for the STW comparison (b=0.724, p=0.0064) than for the THM 
comparison (b=0.538, p=0.0428).   
Also as expected, for the Control Display Recall Score all three intervention arms have 
significantly lesser effects than the CONTROL arm (p=0.0011, <0.0001, and 0.0007 for BOTH, 
TRAINING, and MAGAZINE, respectively), but again pairwise comparisons among the three 
intervention arms do not yield significant differences.  Comparisons between the two main 
intervention strategies (STW v. Non-STW and THM v. Non-THM) indicate significant negative 
effects for both (perhaps due to the strong differences between intervention arms and CONTROL), 
but again the contrast is more pronounced for the STW comparison (estimated difference= -0.453, 
p=0.0064) than for the THM comparison (estimated difference= -0.336, p=0.0428).   
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While treatment condition does not have a significant linear effect on DISEXT, pairwise 
comparisons between treatment groups indicate some significantly different treatment effects.  The 
odds of reporting higher levels of display exposure differed significantly for the following:  (1) the 
BOTH arm is less likely than the TRAINING arm (OR=0.66, p=0.097); and (2) the TRAINING arm 
is more likely than the MAGAZINE arm (OR=1.67, p=0.048).   
Variance Components 
The variance component estimates for the unconditional models (intercept only) indicate small to 
moderate amounts of unexplained variance attributable to the salon level.  DISEXT and DISTAKE 
have salon-level ICCs of 1.3% and 6%, respectively, while the two recall scores are both 10%.  
Stylist-level variance components are zero for all display measures except DISEXT, which has a 
salon-level ICC of 1.1%.  With the addition of the treatment condition IV, ICCs are reduced by about 
half for all measures except for DISTAKE (which only reduced by 0.7%).  Stylist level variance 
components remain zero for all but the DISEXT measure.   
Estimates for the proportion of explained variance (R2) for the main treatment effects models 
indicate substantial differences among these models.  The proportion of explained variance for 
DISEXT is 0.43, while it is 0.008 for DISTAKE, and 0.06 for both of the recall scores.   
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Table 36. Treatment Main Effect Models - Display Dose Received Measures 
Display Dose Received Measure Solutions for Fixed Effects Type III Test for Fixed Effects Covariance Parameter Estimates 
Fixed Effect Study Arm Estimate 
Standard 
Error DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Random 
Effect 
# of Levels / 
Observations 
Used 
Variance 
Component 
Standard 
Error 
z 
value Pr z ICC R-sq 
Extent look at  
displays 
                    
Intercept (3)   -0.4625 0.2062 28.45 -2.24 0.0328     Salon 37 0.0103 0.0783   0.003  
Intercept (2)   1.3840 0.2160 28.45 6.41 <.0001     Stylist 120 0.0235 0.1286   0.007  
Intercept (1)   3.4032 0.3149 28.45 10.81 <.0001     Customer 506 3.2900     0.432 
CONDITION BOTH -0.0673 0.2644 25.52 -0.25 0.8012 3 29.06 1.62 0.2061          
  TRAINING 0.3549 0.2684 30.25 1.32 0.1961              
  MAGAZINE -0.1607 0.2705 31.8 -0.59 0.5568     Fit Deviance AIC BCC      
Overall Model        3 29.06 1.62 0.2061 Statistics 5709.72 5725.72 5738.61         
Took information  
home 
                    
Intercept   -0.3264 0.2744 24.51 -1.19 0.2457     Salon 37 0.1796 0.1309   0.052  
CONDITION BOTH 0.3648 0.3554 23.28 1.03 0.3152 3 25.32 0.63 0.6012 Stylist 119 0.0000 .     
  TRAINING 0.4727 0.3544 25.89 1.33 0.1939     Customer 492 3.2900     0.008 
  MAGAZINE 0.2629 0.3616 26.59 0.73 0.4735     Fit Deviance AIC BCC      
Overall Model        3 25.32 0.63 0.6012 Statistics 2091.35 2101.35 2109.41         
Intervention Display 
Recall Score 
                    
Intercept   1.2153 0.2947 33 4.12 0.0002     Salon 37 0.2038 0.1400 1.46 0.0727 0.048  
CONDITION BOTH 1.2616 0.3839 291 3.29 0.0011 3 291 6.13 0.0005 Stylist 104 0.0000 . . .   
  TRAINING 1.5367 0.3843 291 4 <.0001     Customer 393 4.0843 0.3028 13.49 <.0001  0.058 
  MAGAZINE 1.3503 0.3963 291 3.41 0.0007     Fit Deviance AIC BCC      
Overall Model        3 291 6.13 0.0005 Statistics 1682.7 1686.7 1689.9         
Control Display  
Recall Score 
                    
Intercept   -0.7596 0.1842 33 -4.12 0.0002     Salon 37 0.0796 0.0547 1.46 0.0727 0.048  
CONDITION BOTH -0.7885 0.2400 291 -3.29 0.0011 3 291 6.13 0.0005 Stylist 104 0.0000 . . .   
  TRAINING -0.9604 0.2402 291 -4 <.0001     Customer 393 1.5954 0.1183 13.49 <.0001  0.058 
  MAGAZINE -0.8440 0.2477 291 -3.41 0.0007     Fit Deviance AIC BCC      
Overall Model             3 291 6.13 0.0005 Statistics 1317 1321 1324.3         
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7.5.6.3 Magazine Dose Receipt 
The main treatment effects models for the magazine dose receipt outcomes only include the 
single treatment condition IV, since there were no corresponding baseline measures (like the display 
dose receipt measures).  Therefore, overall tests and the Type III WALD tests for individual fixed 
effects are equivalent.  The modeling results for the magazine dose receipt measures are provided in 
Table 37. 
Treatment Effects 
The Type III WALD tests for individual fixed effects indicate that there are statistically 
significant associations between treatment condition and all three of the magazine dose receipt 
measures (p=0.020, p<0.0001, and p=0.035 for MAGEXT, MAGRCVAMT, and MAGSCORE, 
respectively).  Moreover, pairwise comparisons between treatment groups indicate additional 
significantly different treatment effects.   
For MAGEXT, the likelihood of reporting higher levels of reading the magazines differed 
significantly as expected for the following:  (1) the BOTH (OR=2.06, 90% CL:1.09-3.92) and 
MAGAZINE (OR=3.01, 90% CL:1.58-5.74) arms are more likely than CONTROL; (2) the THM 
arms are more likely than the Non-THM arms (OR=2.28, 90% CL:1.48-3.51); and (3) the 
TRAINING arm is less likely than the MAGAZINE arm (OR=0.396, 90% CL:0.225-0.697).   
For MAGRCVAMT, the likelihood of reporting receiving higher numbers of magazines differed 
significantly as expected for the following:  (1) the BOTH (OR=12.10, 90% CL:6.49-22.55), 
TRAINING (OR=2.04, 90% CL:1.09-3.80), and MAGAZINE (OR=11.79, 90% CL:6.33-21.95) arms 
are all more likely than CONTROL; (2) the THM arms are more likely than the Non-THM arms 
(OR=8.37, 90% CL:5.47-12.80); (3) the BOTH arm is more likely than the TRAINING arm 
(OR=5.94, 90% CL:3.47-10.17);and (4) the TRAINING arm is less likely than the MAGAZINE arm 
(OR=0.173, 90% CL:0.101-0.296).   
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As expected for the Magazine Topic Recall Score, the two THM arms separately have 
significantly greater effects than the CONTROL arm (b=1.20, p=0.046 for BOTH and b=1.69, 
p=0.005 for MAGAZINE).  In addition, the estimated average recall score for the THM arms 
combined is significantly larger than for the Non-THM arms (b=0.99, p=0.009).  Furthermore, the 
estimated average recall score for the TRAINING arm is significantly smaller than for MAGAZINE 
arm (b= -0.781, p=0.089).   
Variance Components 
The variance component estimates for the unconditional models (intercept only) indicate 
moderate amounts of unexplained variance attributable to the salon level.  MAGEXT and the 
Magazine Topics Recall Score have salon-level ICCs of about 10%, while MAGRCVAMT is more 
than twice as high at 26.5%.  Stylist-level variance components are zero for all magazine measures.  
With the addition of the treatment condition IV, ICCs are reduced for all of the magazine measures, 
though the relative reduction was much greater for MAGRCVAMT (down to 4%).   
Estimates for the proportion of explained variance (R2) for the main treatment effects models 
indicate substantial differences among these models.  The proportion of explained variance is 0.34 for 
MAGEXT, 0.47 for MAGRCVAMT, but only 0.04 for the recall score.   
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Table 37.  Treatment Main Effect Models - Magazine Dose Received Measures 
Magazine Dose Received Measures Solutions for Fixed Effects Type III Test for Fixed Effects Covariance Parameter Estimates 
Fixed Effect Study Arm Estimate 
Standard 
Error DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Random 
Effect 
# of Levels 
/Observations 
Used Estimate 
Standard 
Error 
z 
value Pr z ICC R-sq 
Extent Read  
Magazines 
           
         
Intercept (3) 
  
-0.9837 0.3084 26.49 -3.19 0.0036 
    
Salon 36 0.1741 0.1426   0.050  
Intercept (2) 
  
0.8530 0.3075 26.49 2.77 0.01 
    
Stylist 109 0.0000 .   0.000  
Intercept (1)   2.0814 0.3402 26.49 6.12 <.0001     Customer 417 3.2900     0.336 
CONDITION BOTH 0.7237 0.3732 21.15 1.94 0.066 3 21.46 4.06 0.0197         
  TRAINING 0.1751 0.3862 25.62 0.45 0.6542     Deviance AIC BCC       
  MAGAZINE 1.1015 0.3764 22.78 2.93 0.0076     4342.81 4356.81 4367.89       
Number of Magazines  
Received 
           
         
Intercept (4) 
  
-3.5262 0.3346 79.31 -10.54 <.0001 
    
         
Intercept (3) 
  
-1.9432 0.3125 79.31 -6.22 <.0001 
    
Salon 36 0.1376 0.0964   0.040  
Intercept (2) 
  
-0.7094 0.2973 79.31 -2.39 0.0194 
    
Stylist 108 0.0000 .   0.000  
Intercept (1)   0.3194 0.2943 79.31 1.09 0.2811     Customer 406 3.2900     0.465 
CONDITION BOTH 2.4934 0.3709 44.12 6.72 <.0001 3 39.35 23.42 <.0001          
  TRAINING 0.7121 0.3716 47.16 1.92 0.0614     Deviance AIC BCC       
  MAGAZINE 2.4671 0.3705 46.39 6.66 <.0001     5203.82 5219.82 5232.49       
Magazine Topic  
Recall Score 
           
         
Intercept   1.5886 0.5279 31 3.01 0.0052     Salon 35 0.3367 0.2415 1.39 0.0816 0.076  
CONDITION BOTH 1.2035 0.5996 183 2.01 0.0462 3 183 2.94 0.0345 Stylist 91 0.0000 . . . 0.000  
  TRAINING 0.9047 0.6371 183 1.42 0.1573     Customer 272 4.1144 0.3759 10.94 <.0001  0.035 
  MAGAZINE 1.6856 0.5976 183 2.82 0.0053     Deviance AIC BCC       
           1169.8 1173.8 1176.9           
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7.5.7 Treatment Effects + Customer Level IVs Only 
The second set of tested models represent an expansion of the previous treatment effects models 
to include additional customer-level (level 1) IVs, e.g., related dose received measures and control 
variables.  The modeling approach for each of the dose receipt DVs is largely two-fold:  (1) an initial 
model is fit with the full complement of potential control and dose receipt covariates; (2) then a 
second (reduced) model is fit only with the IVs determined to be statistically significant (p<0.10) by 
the Type III test in the initial model.  Results for the second reduced models are reported here.  Three 
results of the modeling process are of primary interest:  (1) whether and how treatment condition is 
related to the dose receipt DVs when controlling for the customer-level IVs; (2) the relationships 
between the respective dose receipt measures; and (3) changes in stylist- and salon-level variance 
components.  Of secondary interest are the relationships between the control variables and the dose 
receipt DVs. 
7.5.7.1 Health Talk with Stylists 
Because of the similarities between the measures, I examine the results across the various health 
talk models rather than focusing on each model individually.  The detailed modeling results for each 
health talk measure are presented in Table 38 to Table 45. 
Overall Model Assessment 
For the initial full models, estimates for proportion of explained variance (R2) increased over 
those for the main treatment effects models, with estimates ranging from 0.281 (Cancer Screening) to 
0.438 (General Health Talk).  As expected, most of the R2 estimates decreased with the reduced 
models but only slightly, with estimates ranging from 0.295 (Cancer Screening) to 0.414 (General 
Health Talk).  However, the R2 for the Cancer Screening model actually increased slightly (from 
0.281 to 0.295), while for the Preventing Cancer model it essentially stayed the same (from 0.345 to 
0.346).  The reductions in R2 values between the full and reduced models are offset by the increase in 
the number of observations used, and thus increases in statistical power, afforded by the smaller 
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number of IVs in the reduced models.  Due to missing data found amongst nearly all of the 
covariates, the fewer IVs that are used then the larger the number of observations available for use.  
However, the number of observations used for the reduced models is still smaller than those for the 
main treatment effects models, so it is not possible to compare fit statistics between the different sets 
of models.   
The results of the overall Type III tests indicate that each expanded model as a whole (i.e., the 
linear combination of fixed effects) is significantly associated with its related health talk outcome 
(p<0.0001 for all).   
Fixed Effects 
Recall that among the main treatment effects models for the health talk DVs (see previous 
section), the Type III test indicates that treatment condition is significantly associated with only one 
topic – Preventing Cancer (p=0.043).  In contrast, when controlling for the entire complement of 
level-1 covariates in the initial full model, treatment condition is no longer significantly associated 
with any of the health talk measures.  However, after fitting the second reduced models, there are 
significant main treatment effects for Fruits and Vegetables (p=0.091) and Preventing Cancer 
(p=0.079).   
In addition, there are several significant pairwise comparisons between treatment arms.  First, for 
Fruits and Vegetables talk there appears to be a significant THM  effect (Table 40):  (1) the effect for 
the MAGAZINE arm is greater than for the CONTROL arm (p=0.018); (2) the TRAINING effect is 
less than the MAGAZINE effect (b= -0.45, p=0.021); and (3) the THM effect is greater than the Non-
THM effect (b=0.31, p=0.022).  Second, for Preventing Cancer talk (Table 44):  (1) the effect for the 
TRAINING arm is greater than for the CONTROL arm (p=0.018); and (2) the BOTH effect is less 
than the TRAINING effect (b=-0.27, p=0.043).  Third, for Cancer Screening the effect for the 
TRAINING arm is greater than for the CONTROL arm (p=0.051) (Table 43).  Fourth, for Weight 
talk (Table 42):  (1) the effects for the three intervention arms are all significantly less than 
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CONTROL; and (2) the effect for the STW arms is significantly less than the Non-STW arms (b=-
0.37, p=0.070).   
Of the two dose receipt main effects in the expanded models (DISEXT, MAGEXT), only 
DISEXT emerges as significantly associated with the health talk DVs.  DISEXT has significant 
positive effects on the changes in talk with stylists for General Health Talk (b=0.145, p<0.0001), 
Dietary Fat (b=0.08, p=0.036), Fruits and Vegetables (b=0.131, p=0.0013), Physical Activity 
(b=0.095, p=0.01), and the Intervention Topics Index (b=0.088, p=0.002) – as the extent of display 
exposure increases, so does the change in talk with stylists about those topics.  In addition, the 
DISEXT by treatment condition interaction term is significant for the Weight topic model:  the 
DISEXT effect for each of the three intervention arms is significantly greater than CONTROL (Table 
42). 
While the MAGEXT main effect does not emerge as a significant IV in these models, results 
indicate that the MAGEXT*CONDITION interaction term is significant for “fruit & vegetables” 
(p=0.053).  More specifically, the treatment effect for the THM arms decreases relative to the Non-
THM arms as MAGEXT increases (b= -0.16, p=0.007).   
Some of the control variables emerge as significant effects in the expanded health talk models, 
with the effects being positive or negative depending on the variable.  Among the control variables 
with positive effects, we have: 
 TALKGCB (the general talking with stylists during appointments at baseline) has substantial 
positive effects on Cancer Screening (b=0.14, p=0.02), and Preventing Cancer (b=0.17, 
p=0.004). 
 HEALTHCB (general health talk with stylists during appointments at baseline) has a 
substantial positive effect on dietary fat (b=0.12, p=0.02), fruit & vegetables (b=0.16, 
p=0.003), and Cancer Screening (b=0.11, p=0.02).   
 WTSTATUS (whether respondent is normal, overweight, or obese) has a moderate positive 
effect on General Health Talk (b=0.135, p=0.001) and Weight (b=0.10, p=0.06).   
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 AGE has small, positive effects on Cancer Screening (b=0.01, p=0.007) and Preventing 
Cancer (b=0.01, p=0.005).  Recall that AGE was centered at the grand mean age of baseline 
respondents (40.9 years), so the coefficient estimates are interpreted as the increase in the 
extent of health talk per unit increase in age over the grand mean.   
Among those with negative effects, we have:   
 EDUCATION has a substantial negative effect on fruit & vegetables (b= -0.16, p<0.0001).   
 INCOME has similar moderate negative effects on both Cancer Screening (b= -0.10, 
p=0.002) and Preventing Cancer (b= -0.12, p=0.0005). 
The importance of the control variables as independent variables varies across the health talk 
models.  For example, none of the control variables were significant for Physical Activity or the 
Intervention Topics Index, and only one was significant for General Health Talk (WTSTATUS), 
dietary fat (HEALTHCB), and Weight (WTSTATUS).  In contrast, two or more of the control 
variables were significant for the Fruits and Vegetables, Preventing Cancer, and Cancer Screening 
models.   
Variance Components 
Variance components estimates for the models reveal a similar pattern as found with the main 
treatment effects models:  (1) salon-level variance components are zero for the majority of health talk 
models (except for Cancer Screening and Preventing Cancer); and (2) stylist-level variance 
components are all non-zero, with ICCs ranging from 1-5%.  Notable changes (or lack of change) did 
occur for the variance components in the transition from the main treatment effect models to the 
expanded models.  First, the salon-level ICC went from 0.007 down to zero for the General Health 
Talk model.  Second, the stylist-level ICC went up from zero to 0.012 for fruit and vegetables.  Third, 
the two cancer-related health talk models maintained non-zero variance estimates at both salon and 
stylist levels.   
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Table 38.  General Health Talk Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   0.6882 0.1209 33 5.69 <.0001      
HEALTHCB   -0.6998 0.0394 358 -17.77 <.0001 1 358 315.62 <.0001 
CONDITION BOTH -0.0701 0.1051 358 -0.67 0.5053 3 358 0.32 0.811 
  TRAINING -0.0226 0.1057 358 -0.21 0.831      
  MAGAZINE 0.0217 0.1059 358 0.21 0.8375      
WTSTATUS   0.1348 0.0410 358 3.29 0.0011 1 358 10.81 0.0011 
DISEXT   0.1447 0.0337 358 4.29 <.0001 1 358 18.43 <.0001 
Overall Model             6 358 53.38 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0000 .  . . 0.000     
Stylist 121 0.0097 0.0170  0.57 0.2836 0.018     
Customer 483 0.5287 0.0371  14.27 <.0001  0.414    
Fit Statistics Deviance AIC BCC               
  1092.1 1096.1 1099.3               
 
Table 39.  Eating Less Fat Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   0.6321 0.1267 33 4.99 <.0001      
Baseline Value   -0.7105 0.0454 372 -15.65 <.0001 1 372 244.84 <.0001 
CONDITION BOTH 0.0410 0.1162 372 0.35 0.7246 3 372 0.29 0.8353 
  TRAINING -0.0548 0.1174 372 -0.47 0.6408      
  MAGAZINE 0.0184 0.1178 372 0.16 0.8759      
HEALTHCB   0.1184 0.0503 372 2.35 0.0192 1 372 5.54 0.0192 
DISEXT   0.0801 0.0381 372 2.1 0.0361 1 372 4.43 0.0361 
Overall Model             6 372 48.13 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0000 .  . . 0.000 0.371    
Stylist 125 0.0074 0.0222  0.33 0.3702 0.010     
Customer 501 0.7053 0.0489  14.44 <.0001      
Fit Statistics Deviance AIC BCC               
  1271.4 1275.4 1278.6               
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Table 40.  Eating More Fruits and Vegetables - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   1.0121 0.1769 33 5.72 <.0001      
Baseline Value   -0.7657 0.0462 354 -16.56 <.0001 1 354 274.27 <.0001 
CONDITION BOTH 0.1649 0.1751 354 0.94 0.347 3 354 2.17 0.0911 
  TRAINING 0.0173 0.1345 354 0.13 0.8978      
  MAGAZINE 0.4635 0.1955 354 2.37 0.0183      
HEALTHCB   0.1550 0.0521 354 2.98 0.0031 1 354 8.86 0.0031 
EDUCATION   -0.1629 0.0404 354 -4.03 <.0001 1 354 16.27 <.0001 
DISEXT   0.1306 0.0404 354 3.23 0.0013 1 354 10.46 0.0013 
MAGEXT  0.0993 0.0558 354 1.78 0.0758 1 354 0.18 0.672 
MAGEXT*CONDITION BOTH -0.1365 0.0826 354 -1.65 0.0993 3 354 2.98 0.0314 
  TRAINING -0.0616 0.0724 354 -0.85 0.3954      
  MAGAZINE -0.2505 0.0878 354 -2.85 0.0046      
Overall Model             11 354 30.19 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0000 .  . . 0.000     
Stylist 122 0.0082 0.0185  0.44 0.3282 0.012     
Customer 485 0.6970 0.0480  14.51 <.0001  0.414    
Fit Statistics Deviance AIC BCC               
  1241.1 1245.1 1248.4               
 
Table 41.  Being/Becoming More Physically Active – Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   0.9960 0.1220 33 8.16 <.0001      
Baseline Value   -0.6664 0.0366 375 -18.23 <.0001 1 375 332.47 <.0001 
CONDITION BOTH 0.0658 0.1124 375 0.59 0.5587 3 375 0.66 0.576 
  TRAINING -0.0363 0.1144 375 -0.32 0.7513      
  MAGAZINE 0.1013 0.1142 375 0.89 0.3757      
DISEXT   0.0947 0.0366 375 2.59 0.01 1 375 6.71 0.01 
Overall Model             5 375 67.09 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0000 .  . . 0.000     
Stylist 125 0.0069 0.0169  0.41 0.3425 0.010     
Customer 503 0.6744 0.0453  14.9 <.0001  0.397    
Fit Statistics Deviance AIC BCC               
  1250.9 1254.9 1258.2               
 
  180
 
Table 42.  Losing Weight/Keeping It Off Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   1.3650 0.2385 33 5.72 <.0001      
Baseline Value   -0.6749 0.0426 333 -15.83 <.0001 1 333 250.53 <.0001 
CONDITION BOTH -0.5424 0.3004 333 -1.81 0.0718 3 333 1.76 0.1549 
  TRAINING -0.6953 0.3272 333 -2.13 0.0343      
  MAGAZINE -0.4979 0.2736 333 -1.82 0.0696      
WTSTATUS   0.1033 0.0549 333 1.88 0.0605 1 333 3.55 0.0605 
DISEXT   -0.1243 0.1002 333 -1.24 0.2156 1 333 4.46 0.0355 
DISEXT*CONDITION BOTH 0.2293 0.1312 333 1.75 0.0815 3 333 2.62 0.0506 
  TRAINING 0.3399 0.1384 333 2.46 0.0146      
  MAGAZINE 0.3064 0.1209 333 2.54 0.0117      
Overall Model             9 333 31.02 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0000 .  . . 0.000     
Stylist 121 0.0176 0.0277  0.64 0.2624 0.021     
Customer 461 0.8291 0.0598  13.88 <.0001  0.378    
Fit Statistics Deviance AIC BCC               
  1253.5 1257.5 1260.7               
 
Table 43.  Getting Cancer Screening Tests Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   0.0059 0.2323 33 0.03 0.9799      
Baseline Value   -0.6789 0.0519 330 -13.08 <.0001 1 330 171 <.0001 
CONDITION BOTH 0.0620 0.1402 330 0.44 0.6587 3 330 1.7 0.1668 
  TRAINING 0.2760 0.1407 330 1.96 0.0507      
  MAGAZINE 0.2033 0.1377 330 1.48 0.1408      
TALKGCB   0.1440 0.0624 330 2.31 0.0218 1 330 5.32 0.0218 
HEALTHCB   0.1129 0.0485 330 2.33 0.0205 1 330 5.42 0.0205 
AGE   0.0095 0.0035 330 2.7 0.0073 1 330 7.3 0.0073 
INCOME   -0.1040 0.0333 330 -3.12 0.0019 1 330 9.75 0.0019 
Overall Model             8 330 23.21 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0132 0.0286  0.46 0.3222 0.021     
Stylist 120 0.0326 0.0367  0.89 0.1871 0.053     
Customer 456 0.5745 0.0422  13.63 <.0001  0.295    
Fit Statistics Deviance AIC BCC               
  1099 1105 1109.8               
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Table 44.  Preventing Cancer Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   0.0238 0.2328 33 0.1 0.9193      
Baseline Value   -0.6395 0.0433 329 -14.77 <.0001 1 329 218.14 <.0001 
CONDITION BOTH 0.0717 0.1423 329 0.5 0.6146 3 329 2.27 0.0799 
  TRAINING 0.3409 0.1427 329 2.39 0.0175      
  MAGAZINE 0.1733 0.1402 329 1.24 0.2172      
TALKGCB   0.1709 0.0585 329 2.92 0.0037 1 329 8.55 0.0037 
AGE   0.0098 0.0035 329 2.8 0.0054 1 329 7.83 0.0054 
INCOME   -0.1188 0.0337 329 -3.53 0.0005 1 329 12.46 0.0005 
Overall Model             7 329 32.97 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0156 0.0326  0.48 0.3168 0.025     
Stylist 121 0.0313 0.0367  0.85 0.1968 0.050     
Customer 455 0.5831 0.0424  13.74 <.0001  0.346    
Fit Statistics Deviance AIC BCC               
  1100.3 1106.3 1111.1               
 
Table 45.  Intervention Topics Index Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   0.0081 0.0903 33 0.09 0.9295      
Baseline Value   -0.5527 0.0391 343 -14.14 <.0001 1 343 200.01 <.0001 
CONDITION BOTH 0.0586 0.0887 343 0.66 0.509 3 343 0.59 0.6244 
  TRAINING 0.0911 0.0910 343 1 0.3176      
  MAGAZINE 0.1130 0.0900 343 1.26 0.2102      
DISEXT   0.0884 0.0285 343 3.1 0.0021 1 343 9.64 0.0021 
Overall Model             5 343 40.17 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0000 .  . . 0.000     
Stylist 124 0.0057 0.0118  0.49 0.3137 0.015     
Customer 470 0.3822 0.0270  14.14 <.0001  0.297    
Fit Statistics Deviance AIC BCC               
  907.5 911.5 914.7               
 
7.5.7.2 Display Dose Receipt 
The data set used for all of the display dose receipt models excluded respondents who reported 
they had not seen the BEAUTY displays (i.e., DISEXT = 0).  This reduced the available number of 
cases from 559 to 520.  In addition, the samples for the display recall models (intervention and 
control) were limited to the 411 respondents who reported that they remember looking at the 
BEAUTY Project displays in their salons (DISLOOK=1).   
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Extent of Looking at Displays 
Overall Model Assessment: 
The initial expanded model for DISEXT only used 399 of the 520 available cases, while the 
streamlined model was able to use 479 cases (Table 46).  The results of the overall tests indicate that 
both the initial and streamlined models were significantly associated with DISEXT (p<0.0001, for 
both) (Table 46).  Considering the R2 values, both the initial (0.523) and streamlined (0.520) models 
explain a greater proportion of variance than does the main treatment effects model (R2=0.431), and 
they are nearly identical.   
Fixed Effects: 
Results of the Type III test for fixed effects indicate that several IVs emerged as significant terms 
in the initial model, including CONDITION, TALKAICF, MAGEXT, and MAGEXT*CONDITION.  
The second reduced model was refit with just these variables, all of which remained statistically 
significant (p=0.0003, <.0001, <.0001, and 0.027, respectively) (Table 46).   
First, as we saw previously, treatment condition is not a significant predictor for DISEXT in the 
main treatment effects model.  However, when controlling for the additional level-1 covariates, 
treatment condition is significantly associated with DISEXT in both the full and reduced models 
(p=0.0008, p=0.0003, respectively).  If we look at the effects of individual treatment arms, we see that 
the BOTH arm is significantly less likely to report higher levels of DISEXT than CONTROL 
(OR=0.28, 0.15-0.54).  Other pairwise comparisons reveal significantly different likelihoods of 
reporting higher levels of DISEXT:  (1) BOTH is less likely than TRAINING (OR=0.201, 0.107-
0.378); (2) TRAINING is more likely than MAGAZINE (OR=3.01, 1.41-6.44); and the THM arms 
are less likely than the Non-THM arms (OR=0.31, 0.19-0.51).   
Second, the interaction term for MAGEXT and treatment condition have significant and positive 
effects on the cumulative odds of DISEXT (Table 46).  Reporting higher levels of magazine reading 
increases the odds of reporting higher levels of DISEXT for the THM arms versus the Non-THM 
arms (OR=1.26, 1.01-1.58), and for BOTH versus MAGAZINE (OR=1.49, 1.05-2.11).   
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Third, the Intervention Topics Index (TALKAICF) has a positive effect, where unit increases in 
the ITI above the grand mean increases the likelihood of reporting higher levels of DISEXT but this 
effect did not differ significantly between treatment arms (Table 46).   
Variance Components: 
Fitting the expanded models (full and reduced) for DISEXT produces notable changes in the 
variance component estimates.  Recall that the main treatment effect model produces small but non-
zero estimates at both salon and stylist levels.  For the initial fully expanded model, only the stylist-
level estimate remains non-zero, and the ICC actually increases over the main treatment effect 
estimate (from 0.007 to 0.024).  For the reduced model, the salon-level estimate is zero while the 
stylist-level ICC reduced slightly to 0.016.   
 
Table 46.  Extent of Looking at Displays - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept (3)   -0.6741 0.2363 95 -2.85 0.0053      
Intercept (2)   1.4005 0.2436 95 5.75 <.0001      
Intercept (1)   3.5831 0.3451 95 10.38 <.0001      
CONDITION BOTH -1.2577 0.3883 172 -3.24 0.0014 3 150 6.7 0.0003 
  TRAINING 0.3482 0.3138 79 1.11 0.2705      
  MAGAZINE -0.7544 0.4677 226 -1.61 0.1081      
TALKAICF   0.6666 0.1309 479 5.09 <.0001 1 479 25.94 <.0001 
MAGEXT   0.3499 0.1286 479 2.72 0.0067 1 479 28.54 <.0001 
MAGEXT*CONDITION BOTH 0.3347 0.1860 479 1.8 0.0726 3 479 3.08 0.0271 
  TRAINING -0.1942 0.1693 479 -1.15 0.2517      
  MAGAZINE -0.0616 0.2087 479 -0.29 0.7682      
Overall Model             8 173 8.52 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0000 .     0.000     
Stylist 120 0.0531 0.1111     0.016     
Customer 479 3.2900       0.520    
Fit Statistics Deviance AIC BCC               
  5815.75 5839.75 5859.08               
 
Taking Information Materials Home 
Overall Model Assessment: 
The initial expanded model for DISTAKE only used 390 of the 520 available cases, while the 
streamlined model was able to use 470 cases.  The results of the overall tests indicate that both the 
initial and streamlined models were significantly associated with DISTAKE, though the p-values 
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were substantially reduced from the initial model to the streamlined model (p=0.001, p<0.0001, 
respectively) (Table 47).  If we look at the R2 values, we see that both the initial (R2=0.203) and 
streamlined (R2=0.164) models explain a greater proportion of variance than does the main treatment 
effects model (R2=0.008), but the initial model explains somewhat more than the streamlined model 
(Table 47).   
Fixed Effects: 
As with the main treatment effects model, treatment condition was not significant for either the 
full or reduced expanded models (p=0.872, 0.634, respectively).  Additional results from the Type III 
tests for individual fixed effects indicate that other IVs emerged as significantly associated with 
DISTAKE in the initial model, including TALKAICF (p=0.018), DISEXT (p<.0001), and 
TALKAICF *CONDITION (p=0.049) (Table 47).  The streamlined model was refit with just these 
variables, all of which remained statistically significant (p=0.007, <.0001, and 0.084, respectively).  
Increases in both the Intervention Topics Index (TALKAICF) and DISEXT significantly increase the 
likelihood of taking information home.  In addition, for every unit increase in the Intervention Topics 
Index above its grand mean there is an increase in the likelihood of taking materials home for the 
following treatment group comparisons:  (1) BOTH versus TRAINING (OR=2.66, 1.40-5.06); and 
(2) THM versus Non-THM (OR=1.67, 1.02-2.80).   
Variance Components: 
The variance component and ICC estimates for the expanded models reveal patterns consistent 
with earlier models – the stylist-level estimates remained zero while the salon-level estimates 
remained greater than zero.  However, unlike with DISEXT, there was a consistent decrease in the 
salon-level ICCs from the main treatment effect model (0.0052) to the full (0.041) and reduced 
models (0.037) (Table 47).   
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Table 47.  Took Information Home Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   -1.9777 0.4297 129 -4.6 <.0001      
CONDITION BOTH 0.4827 0.3745 26 1.29 0.2089 3 27.61 0.58 0.6342 
  TRAINING 0.3617 0.3688 27 0.98 0.3354      
  MAGAZINE 0.2969 0.3766 29 0.79 0.4369      
TALKAICF   0.4088 0.3830 482 1.07 0.2864 1 482 7.37 0.0069 
TALKAICF*CONDITION BOTH 0.4638 0.4816 482 0.96 0.3359 3 482 2.23 0.0836 
  TRAINING -0.5092 0.4560 482 -1.12 0.2647      
  MAGAZINE 0.0981 0.4782 482 0.21 0.8376      
DISEXT   0.7747 0.1404 482 5.52 <.0001 1 482 30.46 <.0001 
Overall Model             8 125.8 6.03 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.1269 0.1249     0.037     
Stylist 119 0.0000 .     0.000     
Customer 470 3.2900       0.164    
Fit Statistics Deviance AIC BCC               
  2057.01 2077.01 2093.12               
 
Intervention Display Recall Score 
Overall Model Assessment: 
The initial expanded model uses 313 of the 411 available cases, while the streamlined model is 
able to use 385 cases.  The results of the overall tests indicate that the initial full model is not 
significantly associated with the Intervention Display Recall Score (DISSCOREI) (p=0.135), but the 
test result changes substantially with the second reduced model (p=0.0003) (Table 48).  Considering 
the R2 values, both the initial (R2=0.114) and streamlined (R2=0.123) models explain at least twice as 
much of the total DISSCOREI variance than does the main treatment effects model (R2=0.060).   
Fixed Effects: 
With the main treatment effect model, treatment condition is clearly significantly associated with 
DISSCOREI (p=0.0005).  However, after controlling for the covariates in both the initial full and then 
the second reduced models, treatment condition is not statistically significant (p=0.347 and p=0.498, 
respectively).  In addition, none of the other IVs emerge as statistically significant in the initial full 
model.  However, I refit a second reduced model with CONDITION, VISITFREQ (the frequency of 
visits to the salon) and the CONDITION*VISITFREQ interaction term.  I chose VISITFREQ because 
it had the lowest p-value from the Type III test for fixed effects (p=0.211), and added the interaction 
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term to evaluate differential effects across treatment arms.  The subsequent results of the Type III test 
for fixed effects indicate that both the VISITFREQ main effect and the interaction term are 
statistically significant (p=0.078 and p=0.063, respectively) (Table 48).  Pairwise comparisons reveal 
significant differences between treatment groups:  (1) VISITFREQ has significant positive effects for 
the BOTH (b=1.1, p=0.008) and TRAINING (b=0.81, p=0.041) arms compared to CONTROL, but 
not for the MAGAZINE arm (p=0.162) (Table 48); and (2) the VISITFREQ effect is greater for the 
STW arms than for the Non-STW arms (b=0.64, p=0.0207).   
Variance Components: 
The variance component estimates for the expanded models lead to consistent but small 
reductions in the salon-level ICCs from the main treatment effects model (0.048) to the initial full 
(0.046) and final reduced models (0.045) (Table 48).  Stylist-level variance estimates remained zero 
for all models. 
 
Table 48.  Intervention Display Recall Score Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   2.9660 0.7265 33 4.08 0.0003      
CONDITION BOTH -1.0086 0.9034 280 -1.12 0.2652 3 280 0.79 0.4984 
  TRAINING -0.1932 0.8614 280 -0.22 0.8227      
  MAGAZINE 0.1194 0.9697 280 0.12 0.9021      
VISITFREQ   -0.8712 0.3244 280 -2.69 0.0077 1 280 3.11 0.0788 
VISITFREQ*CONDITION BOTH 1.0856 0.4092 280 2.65 0.0084 3 280 2.46 0.0633 
  TRAINING 0.8119 0.3959 280 2.05 0.0412      
  MAGAZINE 0.6127 0.4375 280 1.4 0.1624      
Overall Model             7 280 4.04 0.0003 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.1788 0.1373  1.3 0.0964 0.045     
Stylist 103 0.0000 .  . . 0.000     
Customer 385 3.8130 0.2882  13.23 <.0001  0.123    
Fit Statistics Deviance AIC BCC               
  1620.7 1624.7 1627.9               
 
Control Display Recall Score 
Overall Model Assessment: 
The initial full model for the Control Display Recall Score (DISSCOREC) only used 317 of the 
411 available cases, while the final reduced model was able to use 379 cases.  The results of the 
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overall tests indicate that both the initial and reduced models were significantly associated with 
DISSCOREC, though the p-values were substantially reduced from the initial model to the 
streamlined model (p=0.041, p=0.0016, respectively) (Table 49).  The initial full model (R2=0.106) 
explains a greater proportion of variance than does the main treatment effects model (R2=0.058), but 
the final reduced model (R2=0.045) explains less than the other two models.   
Fixed Effects: 
With the main treatment effects model, treatment condition is clearly significantly related to 
DISSCOREC (p=0.0005).  However, only one parameter emerged as significant in the initial full 
model – the interaction between Control Topics Index and treatment condition 
(TALKACCF*CONDITION).  The final reduced model was fit with CONDITION, TALKACCF and 
TALKACCF*CONDITION.  The results from the Type III test for fixed effects for the final reduced 
model indicate that CONDITION (p=0.004) and the interaction term (0.032) are both significantly 
associated with DISSCOREC.   
As expected, in comparison to CONTROL, each of the three intervention arms has a significant 
negative effect on Control Display Recall Score (Table 49).  Pairwise comparisons between the three 
intervention arms does not yield significant differences in effect.   
Unexpectedly, the Control Topics Index (TALKACCF, i.e., the average extent of talk with 
stylists about the CONTROL campaign topics) has a significant positive effect for the BOTH arm in 
relation to CONTROL (Table 49), and to the TRAINING (b=0.731, p=0.008) and MAGAZINE 
(b=0.677, p=0.028) arms as well.  As the Control Topics Index increases, the Control Display Recall 
Scores for customers in the BOTH arm improve slightly, on average.  This unexpected effect does not 
appear to exist for the other treatment arms.   
Variance Components: 
The variance component and ICC estimates for the streamlined model reveal notable changes in 
the amount of unexplained variance between salons in comparison to the main treatment effects 
model (Table 49).  The ICC estimates went from 4.8% for the main effects model, up to 9.4% with 
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the initial full model, then back down to 4.5% for the final reduced model.  Stylist-level variance 
estimates remained zero for all models. 
 
Table 49.  Control Display Recall Score Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   -0.7713 0.2030 32 -3.8 0.0006      
CONDITION BOTH -0.7567 0.2634 274 -2.87 0.0044 3 274 4.56 0.0039 
  TRAINING -0.8989 0.2635 274 -3.41 0.0007      
  MAGAZINE -0.8130 0.2693 274 -3.02 0.0028      
TALKACCF   -0.1572 0.2902 274 -0.54 0.5885 1 274 0.01 0.9032 
TALKACCF*CONDITION BOTH 0.6601 0.3480 274 1.9 0.0589 3 274 2.98 0.0318 
  TRAINING -0.0707 0.3501 274 -0.2 0.84      
  MAGAZINE -0.0172 0.3752 274 -0.05 0.9634      
Overall Model             7 274 3.42 0.0016 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 36 0.1128 0.0648  1.74 0.041 0.066     
Stylist 103 0.0000 .  . . 0.000     
Customer 379 1.5851 0.1206  13.15 <.0001  0.045    
Fit Statistics Deviance AIC BCC               
  1272.4 1276.4 1279.6               
 
7.5.7.3 Magazine Dose Receipt 
I fit expanded models for both MAGEXT ( the extent to which customers read the magazines) 
and the Magazine Topic Recall Score (MAGSCORE).  The data set used for the models excludes 
respondents who reported they had not received any magazines (i.e., where MAGEXT = 0).  This 
reduces the available number of cases from 559 to 430.  In addition, the observations available for the 
Magazine Topic Recall models (both intervention and control arms) are limited to the 287 
respondents who reported that they remember receiving the BEAUTY From the Inside Out magazines 
at their homes (i.e., where MAGRCV=1).  I did not model the magazine dose received measure 
MAGRCVAMT (the number of magazines received at home) because conceptually I did not expect 
that measure to be associated to any of the potential IVs.   
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Extent Magazines Read 
Overall Model Assessment: 
The initial expanded model for MAGEXT used 326 of the 430 available cases, while the 
streamlined model was able to use 384 cases (Table 50).  The results of the overall tests indicate that 
both the initial full and final reduced models were significantly associated with MAGEXT (p<0.0001, 
for both) (Table 50).  Considering the R2 values, the initial (R2=0.561) and reduced (R2=0.563) 
models are both nearly identical, and explain a greater proportion of variance than does the main 
treatment effects model (R2=0.431).   
Fixed Effects: 
Based on results of the Type III test for fixed effects, several IVs emerged as significant effects 
for the initial full model, including CONDITION, AGE, MAGRCVAMT (number of magazines 
received), DISEXT, and the DISEXT*CONDITION interaction.  I fit the final reduced model with 
these IVs, and all remained significantly associated with MAGEXT (Table 50).     
First, after controlling for the other IVs in the model, treatment condition is significantly 
associated with MAGEXT (p<.0001), with the effect differing significantly between arms.  
Customers in the MAGAZINE arm are significantly more likely to report higher levels of MAGEXT 
than those in the CONTROL arm (OR= 10.92, 2.79-42.76).  Customers in the THM arms are 
significantly more likely to report higher levels of MAGEXT than those in the Non-THM arms 
(OR=6.36, 2.34-17.27).  In contrast, customers in the STW arms are significantly less likely to report 
higher levels of MAGEXT than those in the Non-STW arms (OR=0.142, 0.054-0.369).  Finally, the 
BOTH  (OR=0.082, 0.031-0.219) and TRAINING  (OR=0.022, 0.006-0.085) arms are significantly 
less likely to report higher levels of MAGEXT than the MAGAZINE arm.   
Additionally, the likelihood of reporting higher levels of MAGEXT increases with higher values 
of AGE (grand mean centered), MAGRCVAMT, and DISEXT (Table 50).  Furthermore, the 
coefficient estimates for the DISEXT*CONDITION interaction suggest that the extent to which 
customers looked at the displays appears to modify the treatment condition effect:  (1) DISEXT 
attenuates the MAGAZINE effect, i.e., as DISEXT increases customers in the MAGAZINE arm are 
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significantly less likely to report higher levels of MAGEXT than those in the CONTROL arm 
(OR=0.470, 0.268-0.824); (2) DISEXT also attenuates the overall THM effect, i.e., as DISEXT 
increases customers in the THM arms are significantly less likely to report higher levels of MAGEXT 
than those in the Non-THM arms (OR=0.528, 0.350-0.796); (3) DISEXT enhances the BOTH effect, 
i.e., as DISEXT increases customers in the BOTH arm are significantly more likely to report higher 
levels of MAGEXT than those in the MAGAZINE arm (OR=2.628, 1.71-4.04).   
Variance Components: 
The variance component and ICC estimates for the expanded models reveal patterns consistent 
with earlier models – the stylist-level estimates remained zero while the salon-level estimates 
remained greater than zero.  There was a decrease in the salon-level ICCs from the main treatment 
effect model (0.050) to the full (0.023), but an increase from the full to the reduced model (0.037) 
(Table 50). 
 
Table 50.  Extent Magazines Read Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept (3)   -3.9412 0.7644 384 -5.16 <.0001      
Intercept (2)   -1.5494 0.7361 384 -2.1 0.0359      
Intercept (1)   0.1555 0.7366 384 0.21 0.8329      
CONDITION BOTH -0.1052 0.8683 384 -0.12 0.9036 3 384 10.56 <.0001 
  TRAINING -1.4142 0.9936 384 -1.42 0.1555      
  MAGAZINE 2.3905 0.8279 384 2.89 0.0041      
AGE   0.0224 0.009438 384 2.37 0.0181 1 384 5.63 0.0181 
MAGRCVAMT   0.4311 0.09382 384 4.6 <.0001 1 384 21.12 <.0001 
DISEXT   0.966 0.3053 384 3.16 0.0017 1 384 56.56 <.0001 
DISEXT*CONDITION BOTH 0.2119 0.3638 384 0.58 0.5606 3 384 8.67 <.0001 
  TRAINING 0.7354 0.4192 384 1.75 0.0802      
  MAGAZINE -0.7544 0.3402 384 -2.22 0.0272      
Overall Model         9 132.5 12.03 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 36 0.1249 0.1264     0.037     
Stylist 105 0.0000 .     0.000     
Customer 384 3.2900       0.563    
Fit Statistics Deviance AIC BCC               
  4688.64 4714.64 4735.23               
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Magazine Topic Recall Score 
Overall Model Assessment: 
The initial expanded model used 219 of the 430 available cases, while the streamlined model was 
able to use 243 cases (Table 51).  The results of the overall tests indicate that both the initial and 
streamlined models were significantly associated with MAGSCORE (p=0.0005, p<0.0001, 
respectively).  If we look at the R2 values, we see that both the initial (R2=0.143) and streamlined 
(R2=0.156) models explain a greater proportion of variance than does the main treatment effects 
model (R2=0.035), and that the final reduced model explains more than the initial full model.   
Fixed Effects: 
Several IVs emerged as significant effects for the initial full model, including INCOME, the 
MAGEXT*CONDITION interaction, MAGRCVAMT, and the DISEXT*CONDITION interaction.  I 
fit the final reduced model with (1) CONDITION, (2) INCOME, and (3) MAGEXT, 
MAGRCVAMT, and DISEXT, plus their interactions with CONDITION.  The results of the Type III 
tests for fixed effects indicated that all these IVs, except the main effects for MAGEXT and DISEXT, 
were statistically significant (Table 51).   
After controlling for the other IVs in the model, the fixed effect parameter estimates for 
CONDITION change considerably from the main treatment effects model.  For example, the 
estimated intercept for the main treatment effects model is 1.59, which is close to the actual 
CONTROL arm mean (1.5) calculated from the follow-up dataset (Table 37).  In contrast, the 
estimated intercept for the customer-level model is 4.78, which is several times larger than the main 
treatment effects model estimate, though it is still within the empirical range for the CONTROL arm 
found in the follow-up dataset (–2.2 to 6.4).  Furthermore, parameter estimates for the main effects of 
the three intervention arms reverse direction (from positive to negative) and increase substantially in 
effect (especially for TRAINING and MAGAZINE arms).  In addition, treatment effects differ 
significantly between arms:  MAGAZINE is significantly less than CONTROL (p=0.031), BOTH 
significantly different than MAGAZINE (b=2.92, p=0.028).  Thus, including the other dose received 
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variables in the model seems to substantially affect the relationship between CONDITION and 
MAGSCORE.   
The reversal in main treatment effects that we see with this model is enhanced by 
MAGRCVAMT (Table 51).  The MAGRCVAMT effect is significantly less for the BOTH arm than 
for CONTROL (b= -1.09, p=0.096) or for MAGAZINE arm (b= -0.71, p=0.022).   
The reversal in main treatment effects is counterbalanced somewhat by both MAGEXT and 
DISEXT.  As MAGEXT increases, then the MAGSCORE estimate for the THM arms increases 
significantly compared to the Non-THM arms  (b=1.6, p=0.0058).  As DISEXT increase, then the 
MAGSCORE estimate for the CONTROL arm decreases, but the MAGSCORE estimates increase 
significantly for the TRAINING and MAGAZINE arms (Table 51).  In addition, DISEXT has a 
significant positive effect for the THM arms in comparison to the Non-THM arms (b=1.6, p=0.006). 
Lastly, INCOME has a negative effect on MAGSCORE (b= -0.26, p=0.02).   
Variance Components: 
Fitting the expanded models (full and reduced) for MAGSCORE produced notable changes in the 
variance component and ICC estimates.  Recall that the main treatment effect model produced small 
but non-zero estimates at the salon level (ICCsalon=0.076), and zero estimates at the stylist level.  For 
the initial full model, ICCs for both levels increased (ICCsalon=0.089, ICCstylist=0.028).  For the final 
reduced model, variance estimates at both levels went down, with the stylist level variance back to 
zero and the salon-level estimates comparable to the main treatment effect model (ICCsalon=0.076).  
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Table 51.  Magazine Topic Recall Score Model - Customer-level IVs Only 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   4.7827 2.0055 30 2.38 0.0236      
CONDITION BOTH -1.8583 2.1767 149 -0.85 0.3946 3 149 2.49 0.0625 
  TRAINING -2.5620 2.3745 149 -1.08 0.2824      
  MAGAZINE -4.7732 2.1861 149 -2.18 0.0306      
INCOME   -0.2926 0.1157 149 -2.53 0.0125 1 149 6.4 0.0125 
MAGEXT   -0.3932 0.8669 149 -0.45 0.6508 1 149 0.11 0.7436 
MAGEXT*CONDITION BOTH 1.2683 0.9134 149 1.39 0.1671 3 149 3.43 0.0188 
  TRAINING -0.6288 1.0556 149 -0.6 0.5523      
  MAGAZINE 1.3074 0.9196 149 1.42 0.1572      
MAGRCVAMT   0.8472 0.6093 149 1.39 0.1664 1 149 4.18 0.0426 
MAGRCVAMT*CONDITION BOTH -1.0927 0.6520 149 -1.68 0.0959 3 149 2.4 0.0699 
  TRAINING -0.3118 0.7198 149 -0.43 0.6655      
  MAGAZINE -0.3809 0.6418 149 -0.59 0.5538      
DISEXT   -1.3992 0.6070 149 -2.3 0.0225 1 149 0.57 0.453 
DISEXT*CONDITION BOTH 1.0659 0.6704 149 1.59 0.114 3 149 3.65 0.0141 
  TRAINING 2.3593 0.7884 149 2.99 0.0032      
  MAGAZINE 1.5290 0.6294 149 2.43 0.0163      
Overall Model             16 149 3.59 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 34 0.2962 0.2345  1.26 0.1033 0.076     
Stylist 83 0.0000 .  . . 0.000     
Customer 243 3.5937 0.3594  10 <.0001  0.156    
Fit Statistics Deviance AIC BCC               
  1004.5 1008.5 1011.6               
 
7.5.8 Treatment Effects + Multilevel Covariates 
The last sets of tested models represent a larger expansion of the previous models to include dose 
receipt and reach measures at stylist (Level 2) and salon (Level 3) levels.  Specifically, at the stylist 
level, I fit the models with the stylist training dose receipt measure, Total Training Score 
(TRAINSCORE), which represents the total dose of training received by each enrolled stylist 
affiliated with salons assigned to the two Stylist Training Workshop (STW) study arms (see the 
Stylist Dose Received chapter for more details).  At the salon level, I included a measure for the 
Average Total Training Score per salon (TRAINSCOREA), which represents the average total dose 
of training received for all enrolled stylists in each salon assigned to the two Stylist Training 
Workshop (STW) study arms.  Also at the salon level, I included a reach measure for the stylists in 
the participating salons, i.e., the extent to which the BEAUTY Project was able to recruit available 
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stylists into the study.  This reach measure, PROSTYEN, represents the proportion of all licensed 
cosmetologists per participating salon that enrolled in the BEAUTY Project.   
The modeling approach for these sets of models is two-fold:  (1) an initial model is fit with the 
treatment condition variable, the statistically significant customer-level IVs, the stylist and salon level 
training dose receipt measures, and the stylist reach measure; and (2) then a second model is fit only 
with the IVs determined to be statistically significant (p<0.10) by the WALD Type III test in the 
initial model; (3) how the effects of stylist and salon level measures vary among treatment arms.   
Three results of the modeling process are of primary interest:  (1) the relationship between 
treatment condition and the dependent variable when controlling for the multilevel IVs (does it 
change from the previous level-1 only model?); and (2) the relationships between the stylist and salon 
level measures and the respective dependent variables; (3) changes in variance component estimates.   
7.5.8.1 Health Talk with Stylists 
Higher level process measures were significantly associated with four of the health talk DVs:  
Dietary Fat (PROSTYEN), Weight (PROSTYEN), and Cancer Screening (TRAINSCORE), and 
Preventing Cancer (TRAINSCORE).  The modeling results for these four DVs are described in more 
detail below.   
Eating Less Dietary Fat 
Overall Model Assessment: 
The estimate for proportion of explained variance (R2) increased slightly over that for the final 
level 1 model (treatment effects + customer-level IVs), from 0.371 to 0.378 (Table 52).  Fit statistics 
also improved between the level-1 model to the multilevel model (Table 52). (Note:  Unlike with 
previous models, the observations used for final level-1 model and the multilevel model were the 
same, so it is appropriate to compare the fit statistics.) 
The results of the overall tests indicate that the model as a whole (i.e., the linear combination of 
fixed effects) is significantly associated with the DV (p<0.0001) (Table 52).   
Fixed Effects: 
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In addition to the IVs carried over from the final level-1 model, the interaction term for the salon-
level reach measure and treatment condition (PROSTYEN*CONDITION) is the only statistically 
significant higher level IV (p=0.028) (Table 52).  The main PROSTYEN effect (i.e. the CONTROL 
effect) was not significantly different from zero (p=0.59).  There is only one significant difference in 
effect between treatment arms: the PROSTYEN effect is greater for the BOTH arm than for the 
TRAINING arm (b=0.643, p=0.033).  Other pairwise comparisons are not significant.  As with the 
final level-1 model, the main treatment effect is not significant.  The other level-1 IVs (HEALTHCB, 
DISEXT) remain significantly associated with the DV, and the parameter estimates change only 
slightly while retaining the directionality of their effects (Table 52).   
Variance Component: 
The variance component and ICC estimates for the final level-1 model indicated very little to no 
variance attributable to either the stylist or salon levels (ICCstylist=0.01, ICCsalon=0.00).  For the 
multilevel model, the variance component estimates were zero for both the stylist and salon levels.   
 
Table 52.  Eating Less Dietary Fat Model - Multilevel IVs 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   0.6442 0.1356 29 4.75 <.0001      
Baseline Value   -0.7032 0.0454 371 -15.5 <.0001 1 371 240.13 <.0001 
CONDITION BOTH 0.0231 0.1257 371 0.18 0.8543 3 371 0.31 0.8149 
  TRAINING -0.0588 0.1274 371 -0.46 0.6445      
  MAGAZINE 0.0351 0.1280 371 0.27 0.7842      
HEALTHCB   0.1026 0.0506 371 2.03 0.0432 1 371 4.12 0.0432 
DISEXT   0.0860 0.0379 371 2.27 0.024 1 371 5.14 0.024 
PROSTYEN   0.0741 0.4154 371 0.18 0.8585 1 371 0.29 0.59 
PROSTYEN*CONDITION BOTH 0.3490 0.4611 371 0.76 0.4496 3 371 3.07 0.0278 
  TRAINING -0.2940 0.4715 371 -0.62 0.5333      
  MAGAZINE -0.6736 0.5191 371 -1.3 0.1952      
Overall Model             10 371 30.18 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0000 .  . . 0.000     
Stylist 125 0.0000 .  . . 0.000     
Customer 501 0.7047 0.0450  15.65 <.0001  0.378    
Fit Statistics Deviance AIC BCC               
  1265.3 1267.3 1268.9               
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Losing Weight/Keeping It Off 
Overall Model Assessment: 
The estimate for proportion of explained variance (R2) increased by about 1% over that for the 
final level 1 model (treatment effects + customer-level IVs only), from 0.378 to 0.386 (Table 53).  Fit 
statistics also improved between the level-1 model to the multilevel model (Table 53). (Note:  Unlike 
with previous models, the observations used for final level-1 model and the multilevel model were the 
same, so it is appropriate to compare the fit statistics.) 
The results of the overall tests indicate that the model as a whole (i.e., the linear combination of 
fixed effects) is significantly associated with the DV (p<0.0001) (Table 53).   
Fixed Effects: 
In addition to the IVs carried over from the final level-1 model, the Type III tests for fixed effects 
indicate that the main effect for the salon-level reach measure (PROSTYEN) is the only statistically 
significant higher level IV (p=0.008), while the interaction term PROSTYEN*CONDITION was not 
(p=0.21) (Table 53).   
The results for the other fixed effects are largely consistent with the final level-1 model, with 
some minor changes (Table 53). The type III test for fixed effects indicates that treatment condition is 
not significantly associated with the DV (p=0.246), yet pairwise comparisons between treatment arms 
indicates significant differences in effect:  (1) the effect for the TRAINING arm (but not for the other 
two intervention arms) is significantly less than CONTROL (p=0.050); and (2) the effect for the STW 
arms is (marginally) significantly less than the Non-STW arms (b= -0.34, p=0.094).  The other level-
1 IVs (WTSTATUS, DISEXT, DISEXT*CONDITION) remain significantly associated with the DV, 
and the parameter estimates change only slightly while retaining the directionality of their effects 
(Table 53).   
Variance Components: 
The variance component and ICC estimates for the final level-1 model indicated very little to no 
variance attributable to either the stylist (ICC=0.021) or salon (ICC=0.00) levels.  For the multilevel 
model, the variance component estimate for the salon level remained zero, while the estimate reduced 
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substantially for the stylist level (ICC=0.004).  As with the results for the dietary fat model, it is 
noteworthy that the PROSTYEN effect emerged as significant, even though the measure is 
conceptualized at the salon level where there was ostensibly no remaining variance to explain.   
 
Table 53.  Losing Weight/Keeping It Off Model - Multilevel IVs 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   1.2951 0.2384 29 5.43 <.0001      
Baseline Value   -0.6821 0.0427 332 -15.98 <.0001 1 332 255.24 <.0001 
CONDITION BOTH -0.4499 0.2996 332 -1.5 0.1341 3 332 1.39 0.2457 
  TRAINING -0.6415 0.3266 332 -1.96 0.0503      
  MAGAZINE -0.4107 0.2725 332 -1.51 0.1328      
WTSTATUS   0.1000 0.0546 332 1.83 0.0679 1 332 3.36 0.0679 
DISEXT   -0.1334 0.0998 332 -1.34 0.1823 1 332 4.75 0.0301 
DISEXT*CONDITION BOTH 0.2393 0.1306 332 1.83 0.0678 3 332 2.95 0.0327 
  TRAINING 0.3627 0.1383 332 2.62 0.0091      
  MAGAZINE 0.3213 0.1203 332 2.67 0.0079      
PROSTYEN   -0.7709 0.4548 332 -1.69 0.091 1 332 7.08 0.0082 
PROSTYEN*CONDITION BOTH 0.8143 0.5106 332 1.59 0.1117 3 332 1.53 0.2076 
  TRAINING 0.3856 0.5223 332 0.74 0.4609      
  MAGAZINE 0.0745 0.5828 332 0.13 0.8984      
Overall Model             13 332 22.46 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0000 .  . . 0.000     
Stylist 121 0.0029 0.0235  0.13 0.4502 0.004     
Customer 461 0.8336 0.0593  14.05 <.0001  0.386    
Fit Statistics Deviance AIC BCC               
  1246.9 1250.9 1254.1               
 
Cancer Screening and Preventing Cancer  
The results of the multilevel modeling for the two cancer-related health talk DVs are very similar, 
especially in terms of the fixed and random effects, so the results for these two DVs are discussed 
together (see Table 54 and Table 55 below).   
Overall Model Assessment: 
The estimates for proportion of explained variance (R2) increased only slightly over that for the 
final level 1 models (treatment effects + customer-level IVs only).  However, fit statistics also 
increased slightly, as well.  Thus, it is not clear that adding the higher level IVs greatly improves the 
models for understanding post-intervention changes in Cancer Screening or cancer prevention talk 
between customers and their stylists.   
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The results of the overall tests indicate that the models as a whole (i.e., the linear combination of 
fixed effects) are significantly associated with the DV (p<0.0001, for both).   
Fixed Effects: 
In addition to the IVs carried over from the final level-1 models, the Type III test for fixed effects 
indicates that the main effect for the stylist-level dose received measure (TRAINSCORE) is the only 
statistically significant higher level IVs for the cancer-related health talk DVs.  According to the 
parameter estimates for both models, TRAINSCORE has a small but positive effect, on average, on 
the change in Cancer Screening talk between customers and their stylists.  However, since the 
TRAINSCORE*CONDITION interaction term was not statistically significant, it does not appear that 
the TRAINSCORE effect differs between treatment arms. 
With the addition of the TRAINSCORE measure in the model, the relationship between the DV 
and treatment condition changes somewhat in comparison to the final level-1 models.  First, the Type 
III test for fixed effects indicate that treatment condition is significantly associated with both DVs 
(albeit marginally for Cancer Screening) in the multilevel models, though this was not the case for the 
Cancer Screening final level-1 model.  Second, none of the effects for the individual treatment arms 
are significantly different from CONTROL, though the TRAINING arm effect was for both of the 
final level-1 models.  Third, for the two models the effects for the BOTH arm reversed direction from 
positive in the final level-1 models to negative in the multilevel models.  In addition, the effects for 
the BOTH arm are significantly less than the effects for the TRAINING (b= -0.24, p=0.062) and 
MAGAZINE (b=-0.30, p=0.048) arms in both models, differences that were not significant for either 
of the final level-1 models.  Finally, the magnitude and directionality of the differences in effects are 
very similar for the two models.  For example, for the Cancer Screening model, the estimates are 
BOTH v. TRAINING (b= -0.24, p=0.062) and BOTH v. MAGAZINE (b= -0.30, p=0.048).  For the 
cancer prevention model, the estimates are BOTH v. TRAINING (b= -0.29, p=0.022) and BOTH v. 
MAGAZINE (b= -0.29, p=0.059).   
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The other level-1 IVs for the Cancer Screening (TALKGCB, HEALTHCB, AGE, INCOME) and 
cancer prevention (HEALTHCB, AGE, INCOME) models remain significantly associated with the 
DV, and the parameter estimates change only slightly while retaining the directionality of their 
effects.   
Variance Components: 
The variance component and ICC estimates for the respective final level-1 models indicate small 
amounts of unexplained variance attributable to both the stylist and salon levels.  For both cancer-
related multilevel models, the variance component estimates for the salon and stylist levels decreased 
only slightly but remained non-zero.   
 
Table 54.  Getting Cancer Screening Tests Model - Multilevel IVs 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   -0.0026 0.2297 33 -0.01 0.9911      
Baseline Value   -0.6816 0.0519 330 -13.14 <.0001 1 330 172.56 <.0001 
CONDITION BOTH -0.0939 0.1599 330 -0.59 0.5573 3 330 2.16 0.0925 
  TRAINING 0.1421 0.1546 330 0.92 0.359      
  MAGAZINE 0.2064 0.1307 330 1.58 0.1152      
TALKGCB   0.1467 0.0623 330 2.35 0.0191 1 330 5.54 0.0191 
HEALTHCB   0.1063 0.0486 330 2.19 0.0294 1 330 4.79 0.0294 
AGE   0.0094 0.0035 330 2.7 0.0073 1 330 7.29 0.0073 
INCOME   -0.1006 0.0332 330 -3.03 0.0027 1 330 9.16 0.0027 
TRAINSCORE   0.0236 0.0133 330 1.78 0.0763 1 330 3.16 0.0763 
Overall Model             9 330 21.04 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0072 0.0282  0.25 0.3996 0.012     
Stylist 120 0.0308 0.0369  0.83 0.2023 0.050     
Customer 456 0.5764 0.0422  13.65 <.0001  0.302    
Fit Statistics Deviance AIC BCC               
  1102.8 1108.8 1113.6               
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Table 55.  Preventing Cancer Model - Multilevel IVs 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   0.0070 0.2301 33 0.03 0.9761      
Baseline Value   -0.6493 0.0435 329 -14.93 <.0001 1 329 222.93 <.0001 
CONDITION BOTH -0.1090 0.1621 329 -0.67 0.5018 3 329 2.45 0.0633 
  TRAINING 0.1844 0.1571 329 1.17 0.2415      
  MAGAZINE 0.1813 0.1335 329 1.36 0.1756      
TALKGCB   0.1716 0.0583 329 2.95 0.0034 1 329 8.68 0.0034 
AGE   0.0097 0.0035 329 2.79 0.0057 1 329 7.76 0.0057 
INCOME   -0.1124 0.0336 329 -3.35 0.0009 1 329 11.23 0.0009 
TRAINSCORE   0.0283 0.0134 329 2.11 0.0354 1 329 4.46 0.0354 
Overall Model             8 329 29.53 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 37 0.0105 0.0300  0.35 0.3633 0.017     
Stylist 121 0.0276 0.0343  0.8 0.2109 0.044     
Customer 455 0.5838 0.0423  13.8 <.0001  0.355    
Fit Statistics Deviance AIC BCC               
  1102.7 1108.7 1113.6               
 
7.5.8.2 Display Dose Receipt 
I fit multilevel models for each of the four display dose receipt measures.  In addition to the 
stylist and salon-level measures used for the health talk models, two additional salon-level dose 
delivered measures were introduced to the display dose received models:  DISPAVAIL and 
DISPBARRS.  Recall that DISPAVAIL is a measure of the extent to which the BEAUTY displays 
were set-up in the salons as recorded for the environmental scans done as part of the salon 
observations – the higher the value of DISPAVAIL the greater the availability of the displays to 
customers.  Similarly, DISPBARRS is a measure of the extent to which there were barriers to viewing 
the displays, the higher the value of DISPBARRS the greater the barriers to viewing the displays.   
Because only 33 of the 37 of the participating salons were observed during the intervention 
period, customer data from the four unobserved salons were excluded from analysis.  In addition, the 
data set used for all of the display dose receipt models excluded respondents who reported they had 
not seen the BEAUTY displays (i.e., DISEXT = 0).  In addition, the samples for the display recall 
models (intervention and control) were limited to respondents who reported that they remember 
looking at the BEAUTY Project displays in their salons (DISLOOK=1).   
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None of the stylist and salon level IVs are significantly associated with either Extent of Looking 
at Displays (DISEXT) or the Intervention Display Recall Score (DISSCOREI).  However, higher 
level process measures are associated with Taking Information Materials Home (DISTAKE) and the 
Control Display Recall Score (DISSCOREC).  The modeling results for these two display dose 
receipt measures are described below.   
It is important to note that, unlike with the preceding health talk models, the observations used for 
the final level-1 models and the multilevel models reported here are not the same.  This disparity is a 
result of the addition of the two salon-level observation-based display dose delivered measures 
(DISPAVAIL, DISPBARRS) for which data are not available for all salons.  Therefore, so it is 
inappropriate to compare the fit statistics between the final level-1 models and the multilevel models.   
Taking Information Materials Home 
Overall Model Assessment: 
The final multilevel model for the Taking Information Materials Home (DISTAKE) measure used 
430 of the 520 available cases (the final level-1 model used 470 cases).  The estimate for proportion 
of explained variance (R2) increased slightly over that for the final level 1 model (treatment effects + 
customer-level IVs), from 0.164 to 0.201 (Table 56).  The result of the overall test indicates that the 
model as a whole (i.e., the linear combination of fixed effects) is significantly associated with the DV 
(p<0.0001) (Table 56).   
Fixed Effects: 
In addition to the IVs carried over from the final level-1 model, the Type III tests for fixed effects 
indicate that the salon-level display barriers measure (DISPBARRS) is the only statistically 
significant higher level IV (p=0.018) (Table 56).  As expected, DISPBARRS has a negative effect on 
the log odds of customers taking free information from the displays home with them, i.e., as the 
average presence of barriers to viewing the displays increases for a salon, then customers are less 
likely to take information materials from the displays. 
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The results for the other level-1 fixed effects are largely consistent with the final level-1 model, 
with some minor changes.  The type III test for fixed effects indicates that the main treatment 
condition effect remains non-significant (p=0.868) (Table 56).  Two of the other level-1 IVs 
(TALKAICF, DISEXT) remain significantly and positively associated with the DISTAKE, and the 
parameter estimates change only slightly while retaining the directionality of their effects (Table 56).  
In the final level-1 model, the ITI by CONDITION interaction term was marginally significant 
(p=0.084), but in the final multilevel model it is marginally non-significant (p=0.118).  Nevertheless, 
the results of the multilevel model suggest that the ITI effect on DISTAKE does differ significantly 
between some treatment arms as found in the final level-1.  Specifically, for every unit increase in the 
Intervention Topics Index above its grand mean there is an increase in the odds of taking materials 
home for the following treatment group comparisons:  (1) BOTH versus TRAINING (OR=2.83, 1.38-
5.82); and (2) THM versus Non-THM (OR=1.83, 1.06-3.15).   
Variance Components: 
The variance component and ICC estimates for the DISTAKE multilevel model reveals a pattern 
consistent with the final level-1model – the stylist-level estimate remained zero while the salon-level 
estimate remained greater than zero.  The salon-level ICC reduced from 0.037 for the final level-1 
model to 0.022 for the final multilevel model (Table 56).   
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Table 56.  Took Information Home Model - Multilevel IVs 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   -1.6442 0.4677 83 -3.52 0.0007      
CONDITION BOTH 0.1564 0.3808 19 0.41 0.6859 3 21.18 0.24 0.8675 
  TRAINING 0.2258 0.3594 19 0.63 0.5374      
  MAGAZINE -0.0005 0.3698 20 0 0.9989      
TALKAICF   0.3240 0.3965 430 0.82 0.4143 1 430 7.22 0.0075 
TALKAICF*CONDITION BOTH 0.6853 0.5308 430 1.29 0.1974 3 430 1.97 0.1175 
  TRAINING -0.3545 0.4686 430 -0.76 0.4497      
  MAGAZINE 0.1690 0.4899 430 0.35 0.7302      
DISEXT   0.7809 0.1498 430 5.21 <.0001 1 430 27.16 <.0001 
DISPBARRS   -0.8841 0.3513 27 -2.52 0.0181 1 27.1 6.33 0.0181 
Overall Model             9 79.23 5.49 <.0001 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 33 0.0744 0.1170     0.022     
Stylist 108 0.0000 .     0.000     
Customer 430 3.2900       0.201    
Fit Statistics Deviance AIC BCC               
  1892.65 1914.65 1931.11               
 
Control Display Recall Score 
Overall Model Assessment: 
The final multilevel model for the Control Display Recall Score (DISSCOREC) measure used 
346 of the 411 available cases (the final level-1 model used 379 cases).  The estimate for proportion 
of explained variance (R2) increased somewhat over that for the final level 1 model, from 0.045 to 
0.060 (Table 57).  The results of the overall test indicates that the model as a whole (i.e., the linear 
combination of fixed effects) is significantly associated with the DV (p<0.0013).   
Variance Components: 
The variance component and ICC estimates for the multilevel model reveal a pattern consistent 
with the final level-1model – the stylist-level estimate remained zero while the salon-level estimate 
remained greater than zero.  The salon-level ICC went down from 0.066 for the final level-1 model to 
0.048 for the final multilevel model (Table 57).   
Fixed Effects: 
In addition to the IVs carried over from the final level-1 model, the Type III tests for fixed effects 
indicate that several of the salon-level IVs are significantly associated with the Control Display 
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Recall Score, including the main effects for PROSTYEN, DISPAVAIL, and DISPBARRS, plus the 
interaction term for DISPAVAIL and treatment condition (Table 57).   
The Type III tests for fixed effects indicate that the interaction term PROSTYEN*CONDITION 
was marginally insignificant (p=0.115), yet significant and notable differences exist between 
treatment arms.  For the CONTROL arm, PROSTYEN has a significant and positive effect on the 
mean Control Display Recall Score.  As expected, the effects for all three intervention arms were 
significantly less than CONTROL (Table 57). 
While the observation-based display dose delivered measures (DISPAVAIL, DISPBARRS) are 
significantly associated with the Control Display Recall Score, the directions of their effects are 
counterintuitive (Table 57).  First, we would expect higher values of DISPAVAIL to lead to higher 
Control Display Recall Scores for the CONTROL arm, but have no effect for the three intervention 
arms.  Yet the estimated DISPAVAIL effect for the CONTROL arm is negative (b= -7.44).  
Furthermore, the DISPAVAIL effects for the each of the three intervention arms are significantly 
greater than for the CONTROL arm.  Second, we would expect higher values of DISPBARRS to lead 
to lower Control Display Recall Scores for the CONTROL arm, yet the estimated DISPBARRS effect 
for the CONTROL arm is positive (b=0.86).   
In addition to the counter-intutive results for the observation-based display measures, the fixed 
effect parameter estimates for the multilevel model are dramatically inconsistent with the final 
customer-level only model.  For example, the estimated intercepts for the main treatment effects and 
customer-level models are -0.76 and –0.77, respectively, which are close to the actual CONTROL 
arm mean (–0.7) calculated from the follow-up dataset (Table 32).  In contrast, the estimated intercept 
for the multilevel model is 6.03, which is several times larger than any of the other values and far 
outside the empirical range for the CONTROL arm found in the follow-up dataset (–4.4 to 2.5).  
Furthermore, parameter estimates for the main effects of the three intervention arms are also several 
times larger than their previous estimates.  Taken together, all of the anomalies in these results 
suggest substantial problems with the multilevel model for the Control Display Recall Score that stem 
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from the introduction of the higher-level IVs.  Indeed, if we remove DISPAVAIL and DISPBARRS 
from the model (both of which have very assymetrical response distributions and where there is 
considerable amount of missing data for the customer dataset), leaving only PROSTYEN as the sole 
higher-level IV, then the intercept estimate returns to a  more reasonable value (b0= –0.76).  However, 
in doing so the PROSTYEN (p=0.68) and its interaction with CONDITION (p=0.98) are no longer 
statistically significant.  Thus, it is probably better to stay with the customer-level only model for the 
Control Display Recall Score.   
7.5.8.3 Magazine Dose Receipt 
I fit multilevel models for two of the magazine dose receipt measures:  the extent of reading 
magazines (MAGEXT) and Magazine Topic Recall Score (MAGSCORE).  I included the same stylist 
and salon-level IVs used for the health talk models (TRAINSCORE, TRAINSCOREA, and 
PROSTYEN).  Results of the Type III test for fixed effects indicate that none of the stylist and salon 
level IVs are significantly associated with either Extent of Reading Magazines (MAGEXT) or the 
Magazine Topics Recall Score (MAGSCORE).   
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Table 57.  Control Display Recall Score - Multilevel IVs 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value 
Pr > 
|t| 
Num 
DF 
Den 
DF 
F 
Value Pr > F 
Intercept   6.0325 2.1724 20 2.78 0.0116      
CONDITION BOTH -7.2156 2.1822 249 -3.31 0.0011 3 249 4.92 0.0024 
  TRAINING -8.9387 2.3621 249 -3.78 0.0002      
  MAGAZINE -8.2658 2.3213 249 -3.56 0.0004      
TALKACCF   -0.1921 0.3018 249 -0.64 0.5251 1 249 0.06 0.8147 
TALKACCF*CONDITION BOTH 0.7867 0.3672 249 2.14 0.0331 3 249 3.86 0.01 
  TRAINING -0.1186 0.3614 249 -0.33 0.743      
  MAGAZINE -0.0131 0.3846 249 -0.03 0.9728      
PROSTYEN   3.5583 1.4212 249 2.5 0.0129 1 249 4 0.0467 
PROSTYEN*CONDITION BOTH -3.3316 1.4115 249 -2.36 0.019 3 249 1.99 0.1153 
  TRAINING -3.2902 1.4686 249 -2.24 0.0259      
  MAGAZINE -3.5110 1.5898 249 -2.21 0.0281      
DISPAVAIL   -7.4403 2.3452 249 -3.17 0.0017 1 249 3.49 0.0629 
DISPAVAIL*CONDITION BOTH 6.9249 2.3138 249 2.99 0.003 3 249 4.07 0.0076 
  TRAINING 8.6077 2.5042 249 3.44 0.0007      
  MAGAZINE 8.0141 2.4641 249 3.25 0.0013      
DISPBARRS   0.8639 0.3689 249 2.34 0.02 1 249 5.48 0.02 
Overall Model             16 249 2.53 0.0013 
Random Effect 
# of Levels 
/Observations 
Used 
Covariance Parameter Estimates 
ICC R-sq     Estimate SE   z value Pr z 
Salon 32 0.0795 0.0796  1 0.1588 0.048     
Stylist 94 0.0000 .  . . 0.000     
Customer 346 1.5908 0.1274  12.48 <.0001  0.060    
Fit Statistics Deviance AIC BCC               
  1138.1 1142.1 1145.1               
 
7.6 Discussion 
The analyses reported in this chapter were carried out to address three main research questions for 
customer dose receipt.   
1. What is the level of dose receipt as reported by customers? 
2. Does treatment condition predict customer dose receipt? 
3. After controlling for potential covariates, are treatment condition and other process measures 
associated with each customer dose receipt outcome? 
Because of my primary interest in the Stylist Training Workshops (STW), comparisons based on 
treatment condition have been focused on differences between the STW arms (BOTH and 
TRAINING) and the Non-STW arms (MAGAZINE and CONTROL).  However, because of the 
potential for synergistic relationships between the intervention strategies, these analyses have also 
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required examination of dose receipt for the displays and the Targeted Health Magazines (THM), as 
well as comparisons between each of the individual treatment arms and THM versus Non-THM.   
In this section I address each research question in light of the results reported above.  In addition, 
I discuss results pertaining to the relationships between dose receipt measures and control variables, 
stylist and salon level random effects, validity of the process measures, and the strengths and 
limitations of the analyses presented in this chapter.   
7.6.1 Level of Customer Dose Receipt 
To address Research Question 1 – What is the level of dose receipt for the intervention strategies 
as reported by salon customers? – I descriptively examined the dose receipt variables overall and by 
treatment condition.     
7.6.1.1 Health Talk with Stylists 
Overall, customers reported low to medium levels of health talk with their stylists at baseline and 
follow-up (based on the 4-point extent scale).  Change in health talk from baseline to follow-up is all 
positive, but the differences are small.  The health topics related to the BEAUTY Project’s primary 
outcomes – Dietary Fat, Fruits and Vegetables, and Physical Activity – did fairly well in terms of 
extent of customer-stylist talk and change from baseline to follow-up.  The intervention-related topics 
with the highest levels of talk at either time point are Weight, Physical Activity, and Fruits and 
Vegetables.  The intervention-related topics with the highest average change are Dietary Fat and 
Fruits and Vegetables.  On average, the STW arms tend to report higher levels of health talk with 
stylists than their Non-STW counterparts, but in general differences between treatment arms are 
small.  These results suggest that, from the customer perspective, the Stylist Training Workshops had 
at best a modest effect, if any at all, on customer-stylist discussions about the intervention-related 
health topics addressed by the BEAUTY campaigns.   
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7.6.1.2 Display Dose Receipt 
All respondents, regardless of treatment condition, reported relatively high levels of exposure to 
the BEAUTY Project displays, though those in the STW arms tended to report a greater extent of 
exposure than their Non-STW counterparts.  Around half of all respondents reported taking home the 
free information materials, and again, more of the STW respondents did so than the Non-STW 
respondents.  Recall of the intervention topics addressed in the displays was not extensive, but 
respondents assigned to the three intervention arms tended to do better than those in CONTROL.  The 
three topics associated with the Project’s primary outcomes (Dietary Fat, Fruits and Vegetables, and 
Physical Activity) where all among the most commonly recalled (along with Beauty and Health Tips).  
The Weight topic was also very frequently recalled among respondents, which makes sense given that 
it was a consistent theme across all of the campaigns.  However, cancer was a consistent theme as 
well, but both of the cancer topics were among the least commonly recalled.  The primary display 
dose receipt measure DISEXT (the extent to which customers looked at the displays) is positively but 
weakly correlated with the various health talk variables and the primary magazine dose receipt 
measure MAGEXT (the extent to which customers read the magazines).  Overall, these descriptive 
results suggest that exposure to the display intervention component was extensive and dose receipt 
was fairly high, and they provide initial evidence that there may be relationships between BEAUTY 
Project’s intervention strategies.   
7.6.1.3 Magazine Dose Receipt 
Overall, THM customers reported moderate to high levels of exposure to the targeted health 
magazines, and their exposure was generally higher than the Non-THM customers.  THM customers 
reported receiving more magazines than their Non-THM counterparts, and a very small proportion of 
THM customers reported not receiving any magazines at all while a substantial portion of Non-THM 
customers reported the same.  In addition, the majority of customers in the THM arms reported high 
levels of reading the targeted health magazines sent to their homes, while a smaller percentage of 
those in the Non-THM arms reported the same high levels.  Customers in the THM arms had higher 
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Magazine Topic Recall Scores than their Non-THM counterparts, though the recall scores tend to be 
fairly low overall and the difference in scores between THM and Non-THM is not very large (3.0 vs. 
2.2).  In addition, the percentages of THM customers selecting intervention-related magazine topics 
are larger than for the Non-THM customers.  The three topics associated with the Project’s primary 
outcomes (Dietary Fat, Fruits and Vegetables, and Physical Activity) are all among the most 
commonly recalled topics (along with Beauty and Health Tips).  These are the same most commonly 
recalled intervention topics for display recall as well.  The primary magazine dose receipt measures 
MAGEXT (the extent to which customers read the magazines) is positively but weakly correlated 
with the primary display dose receipt measure (DISEXT), but is not correlated with any of the health 
talk variables.   
7.6.1.4 Summary  
In sum, customer respondents reported fairly high levels of display exposure, moderate levels of 
magazine exposure, and low exposure for health talk with stylists.  The results of the descriptive 
analyses suggest that there are distinct, if not consistently large, differences between treatments arms 
on the dose receipt measures.  Furthermore, as expected, there appear to be statistically significant 
(but not strong) correlations between dose receipt measures for the three distinct intervention 
strategies, particularly between customer-stylist health talk and the displays, and between the displays 
and the targeted health magazines.  Given these results, it is reasonable to further explore the 
differences in customer dose receipt between the four treatment arms and between the primary 
intervention strategies.   
7.6.2 Main Treatment Effects 
The primary purpose of the main treatment effects analyses is to determine if customer dose 
receipt differs systematically between treatment arms and intervention strategies.  Overall, this study 
utilizes a cross-condition comparison design as the basis for a process evaluation of the North 
Carolina BEAUTY and Health Project.  Results from the multilevel modeling analyses indicate that 
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treatment condition is inconsistently associated with the customer dose receipt measures, depending 
on the type of dose receipt measure (health talk, displays, or magazines) and the presence of 
additional IVs in the models.   
7.6.2.1 Health Talk with Stylists 
I hypothesized that the customer-reported change in health talk with stylists from baseline to post-
intervention follow-up would be significantly associated with treatment condition, and that the effects 
on health talk for the stylist training workshop (STW) arms (BOTH, TRAINING), combined and 
separately, would be greater than the effects for the Non-STW arms (MAGAZINE, CONTROL).  The 
assumption is that assignment to the STW arms would lead to higher levels of talk between customers 
and stylists about the various intervention-related health topics (Dietary Fat, Fruit and Vegetables, 
Physical Activity, Cancer Screening/Cancer Prevention, and Weight Loss/Control).  Thus, customers 
in salons assigned to the STW arms would report greater change in talk about those topics with their 
stylists than customers in salons assigned to the Non-STW arms.   
The results of the modeling analyses provide limited evidence for a general treatment effect and a 
specific STW effect on customer-stylist health talk, depending on the presence of particular 
independent variables (IVs).  For the main treatment effects models (where CONDITION and the 
corresponding baseline health talk measure were the only IVs in the models), treatment condition is 
statistically significant only for the Preventing Cancer topic, and marginally non-significant for 
Cancer Screening.  For the Preventing Cancer topic, the two STW arms combined have a greater 
effect than the Non-STW arms.  For the Cancer Screening topic, the TRAINING arm effect is 
significantly greater than CONTROL.  When customer-level (level-1) IVs are introduced into the 
health talk models, treatment condition remains significant for the Preventing Cancer model, is 
marginally significant for the Fruit and Vegetables model, and again marginally non-significant for 
Cancer Screening.  However, the STW arms are not significantly different than the Non-STW arms 
for any topics, though the TRAINING effect remained significantly greater than CONTROL for both 
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cancer topics.  In addition, the TRAINING effect was significantly greater than BOTH for the 
Preventing Cancer topic.  When stylist- and salon-level IVs are introduced into the health talk models, 
treatment condition remains significant for the Preventing Cancer model, and became marginally 
significant for the Cancer Screening model.  For both cancer-related topics, the effects for the 
TRAINING and MAGAZINE arms are significantly greater than the BOTH arm, but not CONTROL.  
Thus, evidence for a STW effect on health talk is limited to the cancer-related topics, but the effect 
diminishes as covariates are added to the models, particularly those related to the higher levels in the 
model.   
I also hypothesized that if the targeted health magazines (THM) had an additional stimulating 
effect on health talk in the salons, then the effect for the MAGAZINE arm on health talk would be 
significantly greater than for CONTROL, and the effect for the BOTH arm to be significantly greater 
than the TRAINING arm.  The results of the main treatment effects models do not support the 
hypothesized THM effect on health talk.  However, when additional variables are introduced into the 
model (treatment + customer-level IVs), there is limited evidence for a THM effect for the final Fruit 
and Vegetables model, e.g., , the two THM arms combined have a significantly greater effect on 
Fruits and Vegetables talk than the Non-THM arms, and the MAGAZINE effect was significantly 
greater than the effects for TRAINING and CONTROL.  However, the effect for the BOTH arm is 
not significantly greater than TRAINING.   
In sum, these results provide limited evidence for a treatment effect on customer-stylist talk about 
the intervention-related health topics.  The clearest evidence is for cancer-related talk, particularly for 
the Preventing Cancer topic but less so for the Cancer Screening topic.  In addition, assignment to one 
of the two targeted health magazine arms does not appear to have had an additional stimulating effect 
on health talk in the salons, except perhaps about Fruits and Vegetables consumption.  Furthermore, it 
is noteworthy that, in cases where there is a significant treatment effect on the change in health talk 
(specifically for the cancer-related topics), the BOTH arm effect is frequently less than the 
TRAINING arm effect.  Indeed, the TRAINING arm does have slightly higher average change in 
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cancer-related health talk compared to the BOTH arm (Table 29).  Ideally, we would not expect to see 
any differences between the BOTH and TRAINING arms when evaluating the effects of the stylist 
training workshops on change in health talk.  Yet when we model the relationship between treatment 
condition and cancer-related health talk controlling for stylist- and salon-level random effects and 
covariates at any of the three levels, then significant differences are found.  These differences 
between the TRAINING and BOTH effects for the health talk models suggest underlying differences 
between the TRAINING and BOTH arms that may be explained by measures at the customer, stylist, 
or salon levels.  Thus, further examination of the relationships between relevant process measures is 
required (see below).   
7.6.2.2 Display Dose Receipt 
Treatment condition was significantly associated with all of the display dose receipt measures 
except for DISTAKE (whether customers took home free information from the displays).  For 
DISEXT (the extent to which customers looked at the displays) and Intervention Display Topics 
Recall Score (DISCOREI), the association between treatment condition and display dose receipt 
depended on the presence of additional variables in the model.  For example, treatment was only 
significantly associated with DISEXT after controlling for customer-level dose receipt measures 
(Intervention Topics Index and MAGEXT).  In contrast, treatment was significantly associated with 
the Intervention Display Topics Recall Score for the main treatment effects model, but not after 
controlling for the customer-level covariates, a result that might be explained in part by reduction in 
unexplained variance due to the inclusion of additional IVs plus the relatively small number of 
observations available for the modeling of that measure due to missing data among the covariates.  
Treatment condition was consistently associated with the Control Display Topics Recall Score, 
regardless of the set of IVs included in the model – here again a small number of observations 
available for analysis, but the treatment effect for the CONTROL recall score may have been stronger 
than for intervention recall score.   
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The differences in effect on display dose receipt between treatment arms were mostly in the 
expected directions.  First, because the stylist training workshops might have had a stimulating effect 
on display dose receipt, I hypothesized that the effects for the STW arms on DISEXT and DISTAKE 
would be significantly greater than for the Non-STW arms.  Furthermore, I hypothesized that the 
targeted health magazines may have had either a suppressive or stimulating effect on display dose 
receipt, which would manifest as differences in effect between the THM and Non-THM arms.  For 
DISTAKE, there were not significant differences between treatment arms, so there is no evidence for 
either STW or THM effects.  For DISEXT, there is some evidence for a suppressive THM effect, but 
not a stimulating STW effect.  Specifically, the TRAINING arm effect on DISEXT is not 
significantly greater than CONTROL, but is greater than the effects for the MAGAZINE and BOTH 
arms.  In addition, the BOTH arm effect on DISEXT was significantly less than CONTROL.  As a 
result, the combined effect for the Non-THM arms on DISEXT was significantly greater than the 
THM arms.  These results support the idea that customers assigned to the magazine arms may have 
been less interested in the displays, or at least reduced their exposure, because they were already 
getting the same information from the magazines and didn’t feel the need to get it twice.   
Second, the differences in effect between treatment arms for the two display topic recall scores 
were largely consistent with expectations.  Because of the content differences between the 
intervention and CONTROL displays, I hypothesized that we would see distinct and significant 
differences in effects on the two display topic recall scores between the intervention arms and 
CONTROL.  The modeling results provide clear support for this hypothesis.  For instance, all three 
intervention arms have significantly greater effects on the Intervention Display Topic Recall Score 
(DISCOREI) than CONTROL.  In addition, all three intervention arms have significantly lesser 
effects on the Control Display Topic Recall Score (DISCOREC) than CONTROL, but pairwise 
comparisons between the intervention arms do not yield any significant differences.   
I also hypothesized that the stylist training workshops (STW) and targeted health magazines 
(THM) may have had either separate or combined positive effects on the Intervention Display Topics 
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Recall Score.  Comparisons between these two main intervention strategies (STW v. Non-STW and 
THM v. Non-THM) indicate significant positive effects for both, but the contrast is more pronounced 
for the STW comparison (b= -0.453, p=0.0064) than for the THM comparison (b= -0.336, p=0.0428).  
That there are significant positive STW and THM effects on the Intervention Display Topics Recall 
Score is likely due to the strong differences between intervention arms and CONTROL (i.e., a weak 
CONTROL effect “drags down” the effect for any arm with which it is combined when comparing 
between primary intervention strategies).  Alternatively, it is also conceivable that the dual 
STW/THM effects are due to a strong BOTH effect (i.e., a strong BOTH effect “boosts up” the effect 
for any arm with which it is combined), but since the effect for the BOTH arm on the Intervention 
Display Topics Recall Score is not significantly different from any of the other arms, this seems 
explanation seems unlikely. 
7.6.2.3 Magazine Dose Receipt 
As expected, treatment condition is significantly associated with all of the magazine dose receipt 
measures, regardless of which IVs are included in the models.  Furthermore, the differences in effect 
on magazine dose received between treatment arms were mostly in the expected directions.  First, I 
hypothesized that the effects for the THM arms on all three magazine dose receipt measures would be 
significantly greater than for the Non-THM arms.  The results of the main treatment effects models 
indicate that the effects of the THM arms on all three dose receipt measures were significantly greater 
than the Non-THM arms. In addition, the effects for BOTH and MAGAZINE were consistently 
significantly greater than CONTROL, and MAGAZINE consistently significantly greater than 
TRAINING, though BOTH not always significantly greater than TRAINING (e.g, the MAGEXT and 
MAGSCORE models).  When we control for the customer-level covariates, these same differences 
between treatment arms can be found except for some notable departures.  First, the BOTH  effect on 
MAGEXT is not significantly greater than either the TRAINING or CONTROL effects.  Second, the 
MAGAZINE effect on MAGSCORE is not significantly greater than CONTROL, a result that may be 
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due in part to low statistical power resulting from the small number of observations available for 
analysis (n=272).   
Second, I hypothesized that the effects for the TRAINING arm on all three magazine dose receipt 
measures would not be significantly greater than CONTROL.  Because customers in these two arms 
should not have received the BEAUTY magazines at their homes, we should not see any statistically 
significant differences on the magazine dose receipt measures.  Results support this hypothesis except 
for the MAGRCVAMT model (number of magazines received), where the TRAINING effect is 
significantly greater than CONTROL.  While customers in the two Non-THM arms reported 
receiving unexpectedly high numbers of the BEAUTY magazines – e.g., 53% of the TRAINING 
customers and 30% of CONTROL customers responding to the question reported receiving 2 or more 
of the BEAUTY magazines – nearly twice as many customers in the TRAINING arm reported 
receiving the higher numbers of magazines than those in the CONTROL arm.   
Lastly, I hypothesized that the parameter estimates for BOTH and MAGAZINE would not be 
significantly different from one another.  Ideally, all enrolled customers in these two arms should 
have the same degree of magazine exposure on average, so we should not see any statistically 
significant differences on the magazine dose receipt measures.  The results from the main treatment 
effects models indicate this is the case:  none of the comparisons between BOTH and MAGAZINE 
reveal significant differences between the two arms.  However, when we control for the customer-
level covariates, significant differences arise:  (1) the MAGAZINE effect on MAGEXT was 
significantly greater than the BOTH effect; and (2) the BOTH effect on MAGSCORE was 
significantly greater than MAGAZINE.  As with the inconsistencies in treatment effects noted earlier, 
these results raise questions about how the customer-level covariates might be influencing the 
relationships between treatment condition and customer dose receipt, an issue addressed in the next 
section.   
  216
7.6.3 Relationships between Dose Receipt Measures 
Because of the conceptual relationships between the intervention strategies employed for the 
BEAUTY Project – for example, potential synergies between customer-stylist health talk, the 
BEAUTY displays, and the BEAUTY magazines – it is necessary and informative to evaluate these 
relationships in the context of the multilevel models for which treatment effects and stylist- and salon-
level random effects are controlled.  The results for the main treatment effects models raised 
questions about the potential roles of other process measures in explaining differences in customer 
dose receipt between treatment arms.  Indeed, when we introduce covariates into the multilevel 
models, the results indicate that the customer dose receipt measures are significantly related to one 
another, and that these relationships sometimes differ between the treatment arms.   
7.6.3.1 Health Talk with Stylist 
I evaluated the relationships between the customer-stylist health talk measures and several other 
process measures, including primary customer-level dose receipt measures (DISEXT, MAGEXT), the 
two stylist training dose receipt measures (TRAINSCORE and TRAINSCOREA), and the stylist 
reach measure (PROSTYEN).   
For the primary customer-level dose receipt measures, I hypothesized that if the displays or 
magazines helped prompt or stimulate health talk between customers and their stylists, then the 
DISEXT or MAGEXT parameter estimates should be positive and significant.  In addition, I asserted 
that the DISEXT effect on health talk would be greater for the intervention arms compared to 
CONTROL, and the MAGEXT effect on health talk would be greater for the THM arms compared to 
the Non-THM arms.  Indeed, the results suggest a stimulating display effect on health talk, but a 
possible suppressive effect for the magazines.  First, the main DISEXT effect is significantly and 
positively associated with all of the health talk measures, except the two cancer-related measures.  
The DISEXT effect differed significantly by treatment arm only for the Weight talk measure, for 
which the intervention arms are significantly greater than CONTROL.  Thus, DISEXT appears to 
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reverse the main treatment effect on Weight talk where the effects of all three intervention arms are 
significantly less than CONTROL.  Second, the MAGEXT main effect is not significantly associated 
with any of the health talk measures, and the effect does not differ significantly between treatment 
arms, except for Fruit and Vegetables, where the MAGEXT effect is significantly less for the THM 
arms than the Non-THM arms.  This suggests that the more the magazines were read, change in talk 
to stylists about Fruits and Vegetables consumption was less for customers in the THM arms than 
their Non-THM counterparts.  Thus, MAGEXT appears to counteract the main THM treatment effect 
on Fruit and Vegetables, where the effect of the THM arms is significantly greater than the Non-THM 
effect.  In both of these situations, the relationship between a customer dose receipt measure (e.g., 
Weight, Fruits and Vegetables) and treatment condition is significantly influenced by other dose 
receipt measures.   
For the stylist training dose receipt measures, I hypothesized that TRAINSCORE (stylist-level 
measure) and TRAINSCOREA (salon-level measure) would be positively and significantly 
associated with each of the health talk measures, and their respective effects would be higher for the 
STW arms than for the Non-STW arms.  Results provide partial support for these assertions.  First, 
the salon-level TRAINSCOREA measure is not significantly associated with any of the health talk 
measures.  Second, the stylist-level TRAINSCORE measure is positively and significantly associated 
only with the Cancer Screening and Preventing Cancer topics, but there were no significant 
differences between treatment arms for either training measure.  If the training scores are to have the 
expected effect on health talk, then they will have a significantly greater effect on health talk change 
in the two STW arms than in the Non-STW arms.  But, based on these results, the training scores do 
not differ by treatment condition, nor do they have a substantial impact on intervention-related health 
talk (see Table 54 and Table 55):  (1) the parameter estimates indicate a very small effect on the 
change in health talk for cancer screening and cancer prevention; (2) the variance component 
estimates at both the stylist and salon levels for the two cancer models did not change largely after the 
training scores were included, indicating that the training scores did not help reduce unexplained 
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variance at those two levels.  Thus, even though TRAINSCORE is positively associated with cancer-
related health talk, we should be cautious in concluding that stylist training dose receipt has a 
measurable effect on customer-stylist talk about intervention-related health topics. 
For the salon-level stylist reach measure (the enrolled proportion of stylists per salon), I 
hypothesized that PROSTYEN would be positively and significantly associated with each of the 
health talk measures, and that the effect would be higher for the intervention arms compared to 
CONTROL, and higher for the STW arms compared to the Non-STW arms.  As with the stylist 
training dose receipt measures, results provide very limited support for these assertions.  The 
PROSTYEN measure is positively associated with the Dietary Fat topic, but negatively associated 
with the Weight topic.  Furthermore, the PROSTYEN effect does not appear to differ between 
treatment arms across the health talk measures (except for the Dietary Fat topic, where the 
PROSTYEN effect is significantly greater for the BOTH arm compared to the TRAINING arm).  
Thus, having a high level of reach among the stylists did not seem to have much of a measurable 
effect on customer-stylist talk about Intervention-related topics.  It is noteworthy that, while I have 
conceptualized PROSTYEN as a salon-level measure, the results of the final level-1 model indicated 
that there was no salon-level variance remaining to explain.  Yet the PROSTYEN effect still emerged 
as significant, at least for the comparison between the BOTH and TRAINING arms.   
7.6.3.2 Display Dose Receipt 
I evaluated the relationships between the display dose receipt measures and several process 
measures, including customer-stylist health talk and magazine dose receipt measures (Intervention 
Topics Index , MAGEXT), the two stylist training dose receipt measures (TRAINSCORE and 
TRAINSCOREA), the stylist reach measure (PROSTYEN), and the two display availability measures 
(DISPAVAIL, DISPBARRS).  The BEAUTY displays were installed in all of the salons, regardless 
of treatment condition, though the displays in the CONTROL salons focused on topics unrelated the 
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BEAUTY campaigns.  However, if synergies exist between the intervention strategies used in the 
BEAUTY Project, then we can expect differences in display dose receipt between treatment arms.   
In terms of the customer-level dose receipt measures, I hypothesized that customer-stylist health 
talk (Intervention Topics Index, or ITI) and magazine dose receipt (MAGEXT) would be positively 
and significantly associated with the display dose receipt measures.  Furthermore, I asserted that the 
health talk effect would be significantly greater for the STW arms than the Non-STW arms, and the 
magazine dose receipt effect would be greater for the THM arms than for the Non-THM arms.  The 
results provide substantial, though not complete, support for these hypotheses.   
First, MAGEXT is significantly and positively associated with DISEXT, and its effect is 
significantly greater for the THM arms compared to Non-THM arms, but also significantly greater for 
BOTH compared to MAGAZINE.  In other words, as customers in the THM arms (or the BOTH arm) 
report reading higher levels of the magazines, they are more likely to report higher levels of looking 
at the displays than their Non-THM (or MAGAZINE) counterparts.  This effect of MAGEXT on 
DISEXT seems to counteract the main treatment effects for the final DISEXT model (Treatment + 
customer-level IVs only), where the Non-THM arms are more likely to report higher levels of looking 
at the displays than their THM counterparts.  That is to say, on average THM customers who do not 
read the magazines also are less likely to look at the displays to a great extent, but those who do read 
more of the magazines are also more likely to look at the displays to a greater extent.   
Second, the Intervention Topics Index (ITI) was significantly and positively associated with all of 
the display dose receipt measures, except the Intervention Display Topics Recall Score (DISCOREI).  
The ITI effect on some of the display dose receipt measures does differ significantly between 
treatment arms:  (1) the effect on DISTAKE is greater for the THM arms compared to the Non-THM 
arms, and is greater for BOTH compared to TRAINING; and (2) the effect on the Control Display 
Topics Recall Score is greater for BOTH compared to all other arms.  That the ITI is associated with 
the Control Display Topics Recall Score but is not associated with the Intervention Display Topics 
Recall Score is unexpected and counterintuitive, especially given the fact that the ITI is the average 
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level of talk about the six intervention-related health topics.  Plus, we would not expect the effect of 
ITI on the Control Display Topics Recall Score to be greater for BOTH than all other arms, including 
CONTROL.  But these unexpected results may be due in part to several factors, including:  (1) 
reduced statistical power due to the small sample sizes available for the two recall score models; (2) 
the small differences in mean ITI between treatment arms (Table 29); and (3) the fact that the ITI is 
an aggregate measure of intervention-related health talk, which may obscure differences in talk about 
specific health topics that could be related to display dose receipt.   
In addition, I hypothesized that DISEXT (the extent to which customers report looking at the 
displays) and DISTAKE (whether customers report taking free information from the displays) would 
be positively and significantly associated with the display topics recall scores (both intervention and 
control).  The results do not support this assertion:  neither DISEXT nor DISTAKE is significantly 
related to either of the display recall scores.  However, in the DISTAKE model, the parameter 
estimate for DISEXT is positive and significant, though the effect does not differ significantly by 
treatment arm (though we would not necessarily expect a treatment effect for this relationship).  This 
result suggests that as the extent of looking at the displays increases, the odds of a customer taking 
some information home also increases.   
In terms of the stylist- and salon-level measures, I hypothesized that the stylist training dose 
receipt measures (TRAINSCORE and TRAINSCOREA) and the stylist reach measure (PROSTYEN) 
would be positively associated with the display dose receipt measures, and that their effects differ 
significantly between treatment arms.  Results indicate that the only significant and positive 
relationship is between the stylist reach measure (PROSTYEN) and the Control Display Topics 
Recall Score (DISCOREC), and as might be expected, the effect of the reach measure is significantly 
greater for CONTROL compared to each of the intervention arms.  But given the potential problems 
with the multilevel DISCOREC model, it may be prudent not to assign too much practical 
significance to this result. 
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Lastly, I hypothesized that the display availability measure (DISPAVAIL) would be positively 
and significantly associated with the display dose receipt measures, but that the relationship with the 
display barriers measure (DISPBARRS) would be negative and significant.  Results indicate that 
DISPAVAIL is not significantly associated with any of the display dose receipt measures.  However, 
results also indicate that DISPBARRS is significantly and negatively associated with DISTAKE but 
that its effect does not differ significantly by treatment arm.  Thus, as display barriers increase, the 
odds of a customer taking information home decrease, regardless of treatment condition.  This finding 
should not come as a surprise, since the there is little reason to believe that the DISPBARRS effect on 
DISTAKE should have varied by treatment. 
7.6.3.3 Magazine Dose Receipt 
I evaluated the relationships between the magazine dose receipt measures (MAGEXT, 
MAGSCORE) and several process measures, including customer-level health talk and display dose 
receipt measures (Intervention Topics Index , DISEXT), the two stylist training dose receipt measures 
(TRAINSCORE and TRAINSCOREA), and the stylist reach measure (PROSTYEN).  The BEAUTY 
Project’s targeted health magazines (THM) were intended only for those enrolled customers who 
patronized a salon assigned to one of the two THM arms.  However, magazine dose receipt for these 
customers might be influenced by the extent of talk with their stylists about intervention-related 
health topics, or by their exposure to the BEAUTY displays in their salons.  Whether those influences 
enhance or suppress magazine dose receipt is unknown, so evaluating the relationships between the 
various process measures may help us understand the potential dose receipt mechanisms.   
I hypothesized that the magazine dose receipt measures would be significantly related to one 
another and their effects would differ significantly by treatment arm.  First, if MAGRCVAMT is 
associated with MAGEXT, then we would expect that effect to be greater among the THM arms than 
in the Non-THM arms.  Results tell us that MAGRCVAMT is significantly and positively associated 
with MAGEXT, but its effect on MAGEXT does not differ significantly between treatment arms.  
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Second, I hypothesized that higher levels of magazine dose receipt (MAGEXT, MAGRCVAMT) are 
expected to increase magazine topic recall (MAGSCORE) for the customers in the THM arms, but 
not for those in the Non-THM arms.  Results provide partial support for these assertions.  The 
MAGEXT effect on MAGSCORE is significantly greater for the THM arms than the Non-THM 
arms.  MAGRCVAMT is significantly associated with MAGSCORE and its effect does differ 
significantly by treatment arm, but the differential effects between treatment arms are not what was 
expected, i.e.,  for every unit increase in MAGRCVAMT the BOTH arm effect becomes less than the 
CONTROL and MAGAZINE effects. 
I also hypothesized that health talk and display dose receipt measures would have an effect on the 
magazine dose receipt measures, and that their effects would differ significantly by treatment arm as 
well.  For example, if customer-stylist health talk contributed to magazine dose receipt, then we 
would expect an effect to be greater for the BOTH arm compared to the MAGAZINE arm.  The 
results tell us that the Intervention Topics Index (ITI) was not significantly associated with any 
magazine dose receipt measure.   
However, in contrast to the ITI, the DISEXT display dose receipt measure is significantly 
associated with the magazine dose receipt measures in several interesting respects.  First, the 
modeling results suggest that DISEXT has a consistent and interesting relationship with MAGEXT.  
In my discussion of the modeling results for DISEXT, we have already seen evidence that MAGEXT 
and DISEXT are statistically related to one another.  More specifically, the effect of MAGEXT on 
DISEXT seems to counteract the main treatment effects for the final DISEXT model (Treatment + 
customer-level IVs only) – i.e., where the main treatment effect indicates that the Non-THM arms 
have a greater effect on DISEXT than the THM arms, the MAGEXT effect on DISEXT is significantly 
greater for the THM arms compared to Non-THM arms.  Similarly, it appears that the DISEXT effect 
reverses or counteracts the main treatment effects found for the final MAGEXT model (Treatment + 
customer-level IVs only), though in the opposite direction as found for the DISEXT model.  Recall 
that customers in the THM arms are more likely to report higher levels of MAGEXT than their Non-
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THM counterparts, and furthermore, customers in the MAGAZINE arm are more likely than 
customers in any of the other treatment arms (including the BOTH arm).  However, the differential 
effect of DISEXT on MAGEXT by treatment condition suggests that as customers in the THM arms 
report a greater extent of looking at the displays, the less likely they are to report high levels of 
reading the magazines than their Non-THM counterparts.  The same DISEXT effect is found for the 
MAGAZINE versus CONTROL comparison.  In addition, the DISEXT effect on MAGEXT differs 
between the two THM arms, i.e., the more customers in the BOTH arm report looking at the displays, 
the more likely they are to report higher levels of reading the magazines than customers in the 
MAGAZINE arm.  Thus, the evidence clearly suggest an association between DISEXT and 
MAGEXT, and that in relation to one another they have the effect of equalizing differences in the 
main treatment effects.   
Second, DISEXT also has a significant and positive effect on the Magazine Topic Recall Score 
(MAGSCORE), and its effect differs significantly by treatment arm.  In general, the DISEXT effect 
on MAGSCORE is greater for the THM arms than for the Non-THM arms, meaning that customers in 
the THM arms who report higher display exposure also tend to have higher topic recall scores than 
their Non-THM counterparts.  As I discussed above, MAGEXT has a similar relationship with 
MAGSCORE.  Unexpectedly, the DISEXT effect on MAGSCORE is greater for the TRAINING arm 
than for the CONTROL arm, as well.  Nevertheless, these results provide further support for the idea 
of a synergistic relationship between displays and magazines – in this case a reinforcing and 
supportive relationship.   
7.6.4 Stylist and Salon Level Variance Estimates 
One advantage or benefit of using a hierarchical linear modeling approach to evaluating customer 
dose received is the ability to estimate variance attributable to the stylist and salon levels.  
Conceptually, variance in customer dose received at those two higher levels is of interest because 
implementation of the BEAUTY Project intervention strategies, especially the stylist training 
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workshops and displays, depends on the stylists and salons.  Using the variance component estimates 
from the modeling results along each step of the modeling process, I was able to calculate intraclass 
correlation coefficients (ICCs) for the stylist and salon levels.  The ICCs tell us the proportion of 
unexplained variance for each dose received measure that is between either the stylists or the salons.  
ICCs greater than zero suggest that stylist- or salon-level measures might help further explain 
customer dose received variance if they were included as IVs in the model.  Reductions in the ICCs 
after including stylist- or salon-level measures suggests that those measures help explain variance at 
their respective levels.   
In addition to being able to estimate unexplained variance at the stylist and salon levels, the 
multilevel models allow us to estimate the proportion of explained variance in the form of the R2 
statistic.  Recall from the Methods section above that R2 is computed as 1 minus the ratio of the total 
variance of a model fitted with a particular set of IVs over the total variance for the null or 
unconditional model.  In other words, R2 reflects the proportional reduction in the total variance of 
the dependent variable (DV) due to the inclusion of a set of independent variables (IVs) in the model 
(Snijders & Bosker, 1999).  The higher that R2 is, the greater the proportion of variance explained by 
the model.  Therefore, we would hope to see steady increases in R2 for each stage of the modeling 
process. 
7.6.4.1 Health Talk with Stylist 
It is reasonable to expect that some of the variance in the measures of customer-reported health 
talk with their stylists would be attributable to the stylist level.  However, because customer-reported 
health talk is more closely dependent on the stylists than on the salons, we would expect salon-level 
variance to be smaller than that for the stylist level.  In addition, if the stylist-level ICCs are greater 
than zero, then it is reasonable to expect that the stylist training dose receipt measure TRAINSCORE 
(a stylist-level measure) would prove to be a significant predictor of customer-reported health talk, 
and that adding the measure to the health talk models would reduce stylist-level ICCs.  On the other 
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hand, since there should not be an appreciable amount of unexplained variance at the salon level, we 
would not expect the salon-level process measures to be significant IVs and not have much of an 
effect on reducing variance.  The modeling results bear out some of these expectations, but not others.   
The salon-level variance components are indeed zero for all of the health talk measures across 
each step of the modeling process, except for the two cancer-related measures.  At the outset, the 
salon-level ICCs for the null models of the two cancer-talk measures were low (<0.025), and these 
ICCs changed very little with the introduction of customer-level IVs to the models, remaining low but 
greater than zero.  The stylist-level variance component estimates and ICCs for the null health talk 
models are all low (ICCs < 0.025), and some are zero, indicating that little of the unexplained 
variance for these measures is attributable to the stylist level.  As IVs are added to the models, the 
stylist-level ICCs for the various health talk measures differ somewhat in how they change – some 
increase while others decrease – but for the most part the changes are not great.  Only the ICC for the 
Dietary Fat measure shows a steady decline across the fitted models.  Once the customer-level IVs are 
added to the models, the stylist-level ICCs for all of the health talk measures are all greater than zero, 
with the two cancer-related measures having considerably higher ICCs (about 0.05) than the other 
measures (≤0.02).   
Thus, after fitting the models with the customer-level IVs, it was apparent that small but 
detectable amounts of unexplained variance remained at the stylist-level for all health talk measures, 
and at the salon-level for the cancer-related measures.  Therefore, it seemed appropriate to introduce 
stylist- and salon-level measures to the models to see if they would be statistically significant IVs and 
if they could help reduce the proportions of unexplained variance for the health talk measures.  As it 
turned out, some of the higher level IVs were significantly associated with some of the health talk 
measures and they did reduce unexplained variance, but not necessarily in ways that were expected.  
For example, the salon-level measure PROSTYEN (the enrolled proportion of stylists) is significantly 
associated with the Dietary Fat and Weight measures, but neither of their models ever produced 
salon-level ICCs greater than zero.  Nevertheless, the addition of PROSTYEN to the models 
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effectively reduced the stylist-level ICCs to zero.  The stylist training dose received measure 
TRAINSCORE (a stylist-level measure) is the only higher-level IV significantly associated with the 
two cancer-related health talk measures, and paradoxically, its introduction into their respective 
models leads to slight decreases in the salon-level ICCs by about 1%.  However, the stylist-level ICCs 
for the two cancer-talk measures were little affected by the addition of the stylist training dose 
received measure (TRAINSCORE).  These results indicate that the stylist- and salon-level measures 
do not perform exactly as we might expect, given our assumptions about the relationships among the 
process measures.   
The two cancer-related measures stand out from the other health talk measures in terms of their 
stylist- and salon-level variance estimates.  First, they are the only health talk measures that have non-
zero salon-level variance component estimates, and they remain non-zero (but very low) even after 
the stylist-level TRAINSCORE measure is added to the final models.  Second, the stylist-level ICCs 
are substantially higher than for all of the other health talk measures, especially once the customer-
level IVs are introduced, and they remain relatively high even after the stylist reach measure 
PROSTYEN is added to the final models.  These results suggest that the cancer-related health talk is 
possibly related to both stylist- and salon-related factors that are not accounted for by the current 
analyses.   
The R2 measures for proportion of variance explained generally indicate improvements with each 
model stage:  as IVs are added to the model for each stage, the R2 estimates increase.  The greatest 
increases in R2 occur between the main treatment effects models and the customer-level IVs only 
models, particularly for Cancer Screening, Preventing Cancer, Fruits and Vegetables, and General 
Health Talk.  For those models with significant stylist- and salon-level IVs, the R2 measures did 
increase but only slightly with the inclusion of those IVs.   
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7.6.4.2 Display Dose Receipt 
The BEAUTY Project displays were provided to the participating salons at the beginning of every 
campaign, with the idea that they would remain for the duration of each campaign in a location that 
was visible to customers.  In essence, the displays are a salon-level intervention strategy meant to 
provide health information directly to all salon customers who come in to the salon and that is 
complementary to the stylist training workshops and the targeted health magazines.  The displays can 
operate independently of the other strategies, but also in concert with them as well.  Specifically, the 
displays were designed to promote stylist-customer interactions about health, and the stylists in the 
STW arms were encouraged to promote the displays among their customers.  Thus, we would expect 
there to be some degree of variance at the salon level for the display dose received measures, and 
smaller amounts (if any) at the stylist level.  The modeling results provide some support for these 
expectations.   
The primary display dose receipt measure, DISEXT (the extent to which customers looked at the 
displays), has very small amounts of unexplained variance at both the salon and stylist levels.  At the 
salon level, the DISEXT ICCs steadily decrease as IVs are added to the model, to the point where 
variance components are zero after the customer-level IVs are included.  None of the salon-level 
process measures are significantly related to DISEXT, as might be expected once the salon-level 
variance component is reduced to zero, since there is no more variance between salons to explain with 
additional IVs.  At the stylist level, the ICC is nearly the same as the salon-level ICC for the null 
model, but takes a slightly different trajectory as IVs are added:  for the main treatment effects model 
the stylist-level ICC does not reduce as much as for the salon-level, and then increases somewhat as 
the customer-level IVs are included.  However, the increase in the stylist-level ICC can be attributed 
to the salon-level variance component reducing to zero – the stylist-level variance component 
represents a larger proportion of the total variance, and thus the stylist-level ICC increases.  The 
stylist-level process measure is not significantly associated with DISEXT, so there may be other 
stylist characteristics that might possibly explain the little remaining variance between stylists.   
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The other display dose receipt measures also have relatively small amounts of unexplained 
variance at the salon level, but the stylist-level variance components were zero for all measures and 
across all model stages.  The two display topic recall measures (intervention and control) have higher 
ICC estimates for the null models (around 10%) than the other two measures, but this may be 
attributable in part to the fact that the numbers of observations available for the two recall models are 
smaller.  In general, the salon-level ICCs for these measures consistently decline across model stages 
(<5%), but they all remain non-zero with the final models.  The salon-level process measure 
DISPBARRS (display barriers) is significantly associated with the DISTAKE measure (customer 
took information materials home), and its addition to the model helps reduce the salon-level ICC even 
further.  Salon-level process measures are also related to the Control Display Topics Recall Score, but 
as explained earlier those results are anomalous, and should be viewed with suspicion.    
The R2 measures for proportion of variance explained generally indicate improvements with each 
model stage:  as IVs are added to the model for each stage, the R-square estimates increase.  The R2 
estimates for DISEXT are much higher than for the other measures (>50% vs. ≤20%).  The R2 
estimates for DISTAKE show the greatest improvement, starting at essentially zero for the main 
treatment effects model, and increasing to about 20% for the final model.  The estimates for the two 
recall models remain relatively low, but only the estimates for the Intervention Display Topics Recall 
model show improvements between stages, while the Control Display Topics Recall model 
essentially remains unchanged.   
7.6.4.3 Magazine Dose Receipt 
The targeted health magazines (THM) of the BEAUTY Project were distributed at the beginning 
of each campaign directly to the homes of the enrolled customers affiliated with salons assigned to 
one of the two THM treatment arms.  The magazines were intended to provide project-related health 
information directly to those customers.  Unlike the stylist training workshops and displays which 
were more closely linked to one another, the THM strategy can operate completely independent of the 
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other intervention strategies and depended much less on intervention activities taking place in the 
salons or between stylist and customers.  The THM strategy could be reinforced and complemented 
by the other strategies, depending on treatment arm, but in essence, the THM strategy used the salons 
more as a recruitment site (identifying customers to receive the magazines) than being integrally 
involved with the salons.  Thus, we would not expect there to be large amounts of unexplained 
variance at either the stylist or salon levels, especially after treatment condition had been taken into 
account.  Furthermore, we would not expect any of the stylist- or salon-level process measures to be 
significantly associated with magazine dose receipt, nor to account for much of the unexplained 
variance, if at all.  The modeling results provide some support for these expectations.   
As expected, the stylist-level variance component estimates for all three magazine dose receipt 
measures are zero for all model stages.  However, the salon-level variance components are non-zero 
for all of magazine dose receipt measures, and the ICCs are relatively high (≥10%) for the null 
models compared to those for the other dose receipt measures (health talk and displays), the majority 
of which are less than 6%.  The ICC estimate for the null MAGRCVAMT model (number of 
magazines received) is exceptionally high at approximately 26%, though that estimate is drastically 
reduced (down to about 4%) for the main treatment effects model, indicating that treatment condition 
alone accounts for the majority of variance in MAGRCVAMT.  The salon-level ICC for MAGEXT 
decreases more than 5% for the main treatment effects model, and introducing customer-level IVs 
further reduces the ICC but only slightly – a pattern very similar to the DISEXT ICCs though not as 
dramatic.  The ICCs for the series of Magazine Topic Recall Score models follow a pattern very 
similar to those for the Intervention Display Topic Recall Score – relatively high estimates for the 
null model, substantial reduction for the main treatment effects model, and little change with the 
introduction of customer-level IVs.   
The R2 measures for proportion of variance explained generally indicate improvements with each 
model stage:  as IVs are added to the model for each stage, the R-square estimates increase.  The final 
R2 estimates for MAGEXT (as with DISEXT) are much higher than for the Magazine Topic Recall 
  230
Score  (>55% vs. <20%).  Nevertheless, the R2 estimates for the Magazine Topic Recall Score do 
show substantial increase, starting at less than 5% for the main treatment effects model, and 
increasing to over 15% for the final model (comparable to the Intervention Display Topic Recall 
Score). 
The Display (Intervention and Control) and Magazine Topic Recall Scores all had the highest 
ICCs and lowest R2 estimates for the final models than any of the other dose receipt measures, 
perhaps in part because those measures had smaller numbers of observations available for the 
analyses (i.e., smaller samples lead to larger variance component estimates).  But topic recall of any 
kind may also be explained by other variables not considered or measured for these analyses.   
7.6.5 Relationships with Control Variables 
Though not of primary interest, the modeling analyses do provide some interesting results 
regarding the relationships between the customer dose receipt measures and the various customer-
level control variables.  The control variables were included in the models because if they are 
associated with the dose receipt measures evaluated in this chapter, it is important to control for their 
effects when evaluating the main treatment effects, but also interesting to see if they are predictive of 
intervention-related health talk since there may be implications for salon-based interventions.   
First, the customer-level only models for the six intervention-related health talk models included 
two control variables related to customer-stylist interactions during typical visits, both measured at 
baseline:  General Talk with Stylist (the extent to which customers talk in general with their stylists) 
and General Health Talk (the extent to which customers talk to their stylist about health in general).  
It may be that the more customers talk to their stylists in general, or about health in general, the more 
likely they are to talk to them about the intervention-related health topics.  Modeling results indicate 
that baseline General Talk with Stylist is positively associated with change in talk with stylist about 
Cancer Screening and Preventing Cancer, but not any of the other intervention-related topics.  In 
addition, baseline General Health Talk is positively associated with change in talk with stylist about 
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Dietary Fat, Fruit and Vegetables, and Cancer Screening.  As reported by customers at baseline, none 
of these intervention-related topics were discussed with stylists to a great extent.  Thus, these results 
suggest that salon customers may be more likely to talk to their stylists about health topics promoted 
through salon-based interventions, especially those that are not usually talked about, when they 
already have relatively open communication with their stylists in general and about health more 
specifically.   
Second, Weight Status (whether a customer is normal, overweight, obese based on BMI as 
defined by the CDC) at baseline is positively associated with change in General Health Talk and 
Weight talk with stylist.  In other words, as Weight Status increases there is an incremental increase 
in the pre- to post-intervention change in talk with stylists about those topics.  This is an important 
finding since it suggests that overweight and obese salon customers may be open to talking to their 
stylists about health in general and weight loss/weight management in particular in the context of a 
salon-based health promotion intervention.   
Third, baseline AGE (in years) is positively associated with the health talk measures Cancer 
Screening and Preventing Cancer, and with MAGEXT as well.  In other words, as age increases there 
is an incremental increase in the pre- to post-intervention change in talk with stylists about those two 
health topics, and an incremental increase in the cumulative log odds for the extent to which 
customers read the BEAUTY magazines.  We anticipated that a willingness or interest in the cancer 
topics would be age sensitive, especially since the risk for cancer increases with age and Cancer 
Screening becomes more immediately relevant as we get older, and so it is not surprising that AGE is 
positively associated with talk about those topics with stylists.  The practical significance of the 
association between AGE and MAGEXT is not immediately clear, it may be that as people get older 
they are more concerned about their health, and so they would be more interested in reading a health-
oriented magazine sent to their home.   
Fourth, customer socioeconomic status (SES) appears to be negatively associated with some of 
the customer dose receipt measures.  EDUCATION is negatively associated with the Fruits and 
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Vegetables health talk measure.  INCOME is negatively associated with the two cancer talk 
measures, and the Magazine Topic Recall Score.  It may be that customers with higher household 
incomes and/or more education are less likely to want to talk to their stylists about certain health 
topics, or give much attention to health magazines sent to their homes (though we should be cautious 
with our interpretations given the relatively small sample size available for the MAGSCORE 
models).  Another perspective on these results is that salon customers with lower household incomes 
or levels of education may be more open to salon-based health education efforts, indicating an 
opportunity to address SES-based health disparities.   
Lastly, none of the control variables were significantly associated with the display dose receipt 
variables, except baseline VISITFREQ (the pre-intervention frequency of visits to the salon), which 
was positively associated with the Intervention Display Topic Recall Score.  Furthermore, the 
VISITFREQ effect on the Recall Score is greater for the STW arms compared to the Non-STW arms, 
but this seems to be primarily driven by the relatively strong differences in effect between each of the 
two STW arms and CONTROL.  Except for treatment condition, none of the other IVs used in these 
analyses are significantly associated with the Intervention Display Topic Recall Score, including 
DISEXT (which is somewhat unexpected) and the Intervention Topics Index (which would be 
significant if customer-stylist health talk was promoting engagement with the displays), so it is 
interesting that the frequency of customer’s salon visits is the only significant customer-level IV.  
This association may be a statistical anomaly, given the relatively small sample available for the 
analyses of the Intervention Display Topic Recall Score, and it is true that VISITFREQ was not 
statistically significant for the initial customer-level only model – it had the lowest p-value of all the 
other IVs, so refit the model in the hope that it may prove to be significant if the other customer-level 
IVs were not in the model.  On the other hand, it makes sense that more frequent visits to the salon 
could lead to higher Recall Scores since there would be greater opportunity for exposure to and 
engagement with the displays.  It is also the case that the R2 estimate doubled from the main treatment 
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effects model (R2=0.06) to the customer-level only model (R2=0.12) with VISITFREQ in the model, 
so the variable does have some value in explaining variance in recall of the display topics.   
7.6.6 Validity of Process Measures 
The results presented in this chapter allow us to address the validity of the customer dose receipt 
measures.  Specifically, the empirical evidence presented here helps us address the construct validity 
of the measures – i.e., the  extent to which a measure “behaves” like the construct it ostensibly 
measures in relation to measures of other constructs – which is primarily concerned with the 
theoretical or conceptual relationships of a variable to other variables (DeVellis, 1991).  The analyses 
presented in this chapter have been driven in large part by conceptual models (see Figure 1 and Figure 
2) that specify how customer dose receipt measures should behave in relation to treatment condition 
and to one another if the BEAUTY Project intervention strategies did indeed play out as intended.  
The extent to which the empirical associations between variables presented in this chapter are 
consistent with the hypothesized relationships provides evidence that the dose receipt measures are 
behaving like the process evaluation constructs they are supposed to measure.  Construct validity can 
be established in three ways (DeVellis, 1991):   
1. Known-groups validation occurs when a measure can distinguish between groups.  Are dose 
receipt measures associated treatment condition?  Do the measures behave differently for the 
distinct treatment arms?   
2. Convergent validity refers to the presence of correlation between measures of theoretically-
related constructs.  Are conceptually-related customer dose receipt measures significantly 
associated with one another?  
3. Divergent validity refers to the absence of correlation between measures of unrelated 
constructs.  Are conceptually-unrelated dose receipt measures not statistically associated with 
one another? 
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The evidence presented here allows us to establish construct validity for the dose receipt measures in 
each of these ways. 
7.6.6.1 Known-Groups Validation 
We have seen that some of the customer dose receipt measures are significantly associated with 
treatment condition, and that the measures do behave differently depending on treatment arm.   
First, I hypothesized that the customer-reported change in health talk with stylists would be 
significantly associated with treatment condition, and that the effects on health talk for the STW arms, 
combined and separately, would be greater than the effects for the Non-STW arms.  The results of the 
modeling analyses provide limited evidence for a general treatment effect and a specific STW effect 
on customer-stylist health talk about some but not all of the intervention-related health topics.  That 
treatment effects were found for only some but not all of the intervention health topics indicates that 
the STW strategy may not have had the overall desired effect (at least for the available data).  Still, 
this limited evidence for a treatment effect on customer-stylist health talk does provide some support 
for establishing the construct validity of the health talk measures.   
Second, treatment condition was significantly associated with all of the display dose receipt 
measures except for DISTAKE (whether customers took home free information from the displays), 
and the differences in effect between treatment arms were mostly in the expected directions.  The 
clearest examples are with the differences in effect between treatment arms for the two display topic 
recall scores.  The modeling results provide substantial support for the hypothesis that we would see 
distinct and significant differences in effects on the two display topic recall scores between the 
intervention arms and CONTROL due to the content differences between the respective displays.   
Third, as expected, treatment condition is significantly associated with all of the magazine dose 
receipt measures, and the differences in effect on magazine dose received between treatment arms 
were largely in the expected directions (i.e., THM > Non-THM).  But while the overall pattern is 
generally consistent with what we would expect given the fundamental distinction between the THM 
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and Non-THM arms, some question is raised about validity of the magazine dose receipt measure 
because a substantial proportion of customers in the non-THM arms who reported receiving and 
reading at least some of the magazines.  Why would the Non-THM customers would report receiving 
any of BEAUTY magazines at all?  Perhaps these Non-THM customers are confusing the Beauty 
from the Inside Out magazines with other health-related magazines they received at their homes.  
Another possible explanation is that Project staff may have accidentally sent magazines to the Non-
THM customers due to a clerical or record-keeping error.  But these results a more likely attributable 
(at least in part) to an admittedly confusing series of magazine dose receipt questions on the follow-
up BHS questionnaire, as well as inconsistencies between the self-administered and telephone 
interview modes (see the Measures section on Magazine Dose Received above).  In addition, there 
may have been a social desirability effect at work – these customers knew they were involved in a 
health education study and were supposed to receive health information, and so they assumed that 
they must have gotten some kind of magazine regardless of whether they could remember it or not.  
Therefore, they answered in the affirmative.  That the Non-THM customers tended to report receiving 
smaller numbers of magazines than their counterparts affirms this explanation, suggesting they did 
not want to say they did not get any magazines, but they also did not want to exaggerate.  Noteworthy 
are the large odds ratios for the comparisons between THM and Non-THM arms on the MAGEXT 
and MAGRCVAMT variables – while it is anomalous that the Non-TM respondents would report 
exposure to the magazines at all, these significant and large odds ratios provide evidence for the 
construct validity of the measures.  In retrospect, it may have been prudent to include pictures of 
some of the magazine covers near the magazine exposure items on the questionnaire, providing a 
visual cue as to what specifically the researchers were talking about, better triggering respondent 
memories, and thus reducing the social desirability effect.   
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7.6.6.2 Convergence and Divergence 
We have seen that many of the conceptually-related customer dose receipt measures are 
significantly associated as hypothesized.  We also have seen that measures not expected to be related 
to one another are nonsignificantly associated.   
First, because the stylist training workshops and the BEAUTY displays were designed to 
complement one another, I hypothesized that health talk measures and display dose receipt 
(specifically the primary DISEXT measure) would be significantly and positively associated with one 
another.  Indeed, DISEXT is positively associated with most of the health talk measures, and the 
Intervention Topics Index (average intervention-related health talk with stylist) is positively 
associated with the two primary display dose receipt measures (DISEXT and DISTAKE).   
Second, based on the BEAUTY conceptual model it is reasonable to not expect much of a 
relationship between magazine dose receipt and customer-stylist health talk.  The results presented 
here indicate that MAGEXT is largely not associated with health talk, and that the Intervention 
Topics Index is not associated with MAGEXT or MAGSCORE.   
Third, I hypothesized that there would be relationships between the display and magazine dose 
receipt measures since exposure to one print material format in one setting (e.g., magazines received 
at home) might influence exposure to the other format in a different setting (e.g., in-salon displays).  
The modeling results indicate significant associations between the primary display and magazine dose 
receipt measures, and their respective effects on one another differ significantly by treatment arm.  
For example, when modeling DISEXT, THM customers who report reading the magazines to a great 
extent (MAGEXT) are more likely to report a greater extent of exposure to the displays.  But when 
modeling MAGEXT, THM customers who report looking at the displays to great extent (DISEXT) 
are less likely to report reading the magazines to a great extent.  In each case, the effect of the 
independent variable appears to counteract or equalize differences between arms for the main 
treatment effect.  These seemingly contradictory results could either be reflection of a complicated 
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conceptual relationship between the dose receipt constructs, or of problems with the variables that 
purportedly measure those constructs.   
Another example of the relationship between display and magazine dose receipt is between 
DISEXT and the Magazine Topic Recall Score (MAGSCORE).  When modeling MAGSCORE 
(where DISEXT is an IV), THM customers who report higher display also tend to have higher 
magazine topic recall scores.  But this same effect applies to the comparison between the TRAINING 
and CONTROL arms on the MAGSCORE variable.  Thus, rather than reflecting a “true” conceptual 
relationship between process measures, this result may actually be an indication that customers who 
report high exposure with respect to one intervention strategy may also tend to report high exposure 
for other strategies.  It would be much easier for a customer in one of the treatment arms to recall the 
correct treatment topics related to a specific strategy, regardless of their actual exposure to that 
specific strategy.  Indeed, the top four recalled topics, which happen to include the topics related to 
the BEAUTY Project’s primary outcomes,  are the same for both the Intervention Display Recall 
Score and the Magazine Topic Recall Score .   
Fourth, the two primary display dose receipt measures (DISEXT and DISTAKE) are significantly 
and positively associated.   
Fifth, the magazine dose receipt measures are associated with one another largely in a positive 
way.   
Lastly, these results provide little evidence for establishing the construct validity for the stylist- 
and salon-level process measures.  For example, the stylist Total Training Score (TRAINSCORE) is 
positively associated with the two cancer talk measures, but there is no difference between treatment 
arms, a difference we would expect to see if the TRAINSCORE measure was behaving in a 
conceptually consistent manner.  Nevertheless, the salon-level Display Barriers measure 
(DISPBARRS) is negatively associated with DISTAKE as hypothesized.   
In sum, the results presented in this chapter provide some evidence for the construct validity of 
several of the measures used.  Admittedly, the primary purpose of this study is not measurement 
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development, but it is important to address issues of measurement validity whenever possible, 
especially for process evaluation measures. 
7.6.7 Strengths & Limitations 
7.6.7.1 Limitations 
There are several limitations with the analyses performed for customer dose received.  First, the 
low response rate (50%) for the follow-up Beauty and Health Survey (BHS) and missing data for 
several of the variables substantially reduced the number of observations available for the analyses, 
especially the modeling analyses with multiple independent variables.  As a result, we are not able to 
compare fit statistics between successive stages of model building.   
Second, the data used for these analyses is based on customer self-report, and thus may be 
somewhat unreliable, particularly as a result of a social desirability bias for some measures:  out of 
interest in or support for the BEAUTY Project, some customer respondents may have been biased 
toward what they perceived as more desirable responses.   
Third, the temporality of the data limit our ability to evaluate the relationships between dose 
receipt measures.  Data were collected for customers at two time points – pre- and post-intervention – 
but not all of the process data used for these analyses were measured at both time points.  Customer-
level health talk data were available at both baseline and follow-up, but this was not the case for the 
customer-level display and magazine dose receipt data, which were follow-up only.  As a result, we 
cannot establish causal relationships between certain key process measures.  Multiple measurements 
for each of the dose receipt variables during the intervention period would have helped in this regard.  
Furthermore, there was a fairly long passage of time between baseline and follow-up, perhaps as 
longs as two years.  Accurate recall of exposure to the intervention strategies may be diminished due 
to the long span of time.   
Fourth, I was not able to establish linkages between every customer and a stylist, and not all 
linked stylists were enrolled.  This translates into a large proportion of zero stylist Total Training 
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Scores, skewing the distributions for the stylist and salon-level training dose received measures, and 
perhaps reducing the estimated effects of those measures on the customer dose received mesures.  
Plus, many stylists are associated with only one customer in the BHS dataset used for these analyses, 
which reduces the variance component estimates for the stylist-level for all of the models, regardless 
of which dose receipt measures is being modeled.   
Lastly, there are limits to establishing validity of dose received measures.  DeVellis (1991) 
recommends caution when evaluating a measure’s construct validity: 
“It is important to recognize that two measures may share more than construct similarity.  
Specifically, similarities in the way that constructs are measured [scale of measurement or 
procedural] may account for some covariation in scores independent of construct similarity….The 
variables, at a minimum, should demonstrate covariation above and beyond what can be 
attributed to shared method variance.” (p. 48) 
Unfortunately, we will not be able to follow his recommendation in this particular study since we 
cannot partition covariation between measures into “method” and “construct” sources.  A more 
systematic approach to evaluating process measure validity for the BEAUTY Project would have 
involved measuring multiple process constructs using multiple methods, then we could have 
developed a mulitrait-multimethod matrix in order to partition covariation between related and 
unrelated measures (DeVellis, 1991).  When it is feasible, researchers should consider this approach 
in future salon-based studies in order to advance process evaluation measurement. 
7.6.7.2 Strengths & Benefits 
There are several strengths of the analyses presented in this chapter.  First, though it was not 
always the case, we do have pre- and post-intervention measurements for some of the dose receipt 
variables, especially the customer-stylist health talk variables, which are key indicators for the effects 
of the stylist training workshops.  Second, we are able to examine data related to all of the 
intervention strategies for each of treatment arms, which is critical for the overarching cross-condition 
design for this study whereby we seek to detect systematic differences in dose receipt to determine if 
implementation occurred as intended.  Third, we were able to examine dose receipt with a multilevel 
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analytical approach that matches the multilevel design of the BEAUTY Project’s intervention 
strategies.  Multilevel modeling allows us to evaluate relationships between process variables 
measured at different levels.  Fourth, we were able to provide some evidence for the construct validity 
of the customer dose receipt measures, albeit in a limited fashion.   
7.7 Conclusion 
The stylist training workshops (STW) do not appear to have had a broad positive effect on 
customer-stylist interactions related to the primary and secondary outcomes of the BEAUTY Project.  
However, there is evidence that assignment to the STW arms did lead to significant increases in 
cancer-related talk between customers and their stylists, an important finding given the cancer 
prevention mission of the BEAUTY Project.  Customer dose received for the displays was relatively 
high, and there is some evidence that the stylist training workshops promoted greater customer 
exposure to the educational in-salon BEAUTY displays.  Thus, as hypothesized, there may have been 
a complementary, synergistic relationship between the training workshops and the displays.  In 
contrast, there is little evidence for such a relationship between the training workshops and the 
targeted health magazines.   
The results of these analyses have several benefits as well.  First, they will benefit the outcomes 
evaluation for the BEAUTY Project.  We will be able to incorporate the process measures evaluated 
here into the analyses of the BEAUTY Project’s primary outcomes (and ultimately the secondary and 
intermediate outcomes as well) and hopefully gain a better understanding of how variability in 
customer dose received influences those outcomes.  Second, the analyses conducted here provide 
insight into how to conduct salon-based interventions in the future.  For example, the results suggest 
that customer-stylist interactions maybe shouldn’t be a core intervention strategy, but they can part of 
an overall multi-strategy approach, especially one that includes print materials available in the salons 
and delivered at home.  Third, these analyses also contribute to the development of process evaluation 
measurement and analytical methods.   
  
CHAPTER 8. IMPLEMENTATION AND OUTCOMES 
8.1 Introduction 
Recall from the description in Chapter 2 that the BEAUTY Project was a four-year (2002-2006) 
randomized control trial designed to test the influence of theory-based, multiple-level intervention 
strategies on modifiable cancer-related behavioral risk factors among African American women who 
patronize beauty salons.  A 2x2 factorial design was selected to test the independent and combined 
effects of the two main intervention strategies implemented in the salons:  (1) stylist training 
workshops (STW), and (2) targeted health magazines (THM).  The BEAUTY Project study was 
powered to detect treatment effects for the primary outcomes:  (1) pretest-posttest change in daily 
percentage of calories from fat; (2) pretest-posttest change in daily fruit and vegetable servings; and 
(3) whether customer engages in regular physical activity (posttest).  Beauty salon was the unit of 
randomization, while customer was the unit of analysis for the primary outcomes.  Each participating 
salon was randomly assigned to one of four treatment arms: (1) stylist training workshops only 
(TRAINING); (2) targeted health magazine only (MAGAZINE); (3) both stylist training workshops 
and targeted health magazines (BOTH); or, (4) neither magazine nor stylist training (CONTROL).  
The customers of each salon should have received the relevant intervention strategy (or strategies) 
according to the treatment arm to which their salon was assigned.   
In order to test the relative effectiveness of the intervention strategies – alone or in combination – 
to bring about change in the targeted outcomes, each arm is compared to CONTROL as well as to 
each of the other arms.  Furthermore, we can test the overall effect of each of the main strategies (e.g., 
stylist training workshops) by comparing the two arms that received a strategy (BOTH and 
TRAINING) to the two arms that did not (MAGAZINE and CONTROL).  However, if the 
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intervention strategies were not implemented as intended, or if there is substantial within-arm 
variability in the extent to which customers were exposed to the intervention, then our ability to detect 
the main treatment effects of interest is diminished.  Given that results from the initial treatment 
effectiveness analyses indicate that the intervention strategies were not significantly associated with 
the study outcomes, an analysis that does not take potential implementation variability into account 
may not be adequate. 
Consistent with Aim II of the present study, the purpose of the analyses presented in this chapter 
is to evaluate the relationship between intervention implementation and the primary outcomes for the 
NC BEAUTY Project.  The results of Aim I for the present study provide evidence that the 
intervention strategies were not implemented fully as intended and there is substantial variability in 
the extent of exposure to the intervention strategies.  Thus, it is necessary to examine the relationship 
between the available process measures and the primary outcomes in order to better understand 
treatment effectiveness of the intervention strategies employed for the BEAUTY Project.   
8.1.1 Design Sensitivity and Statistical Power 
Design sensitivity refers to the ability of a treatment effectiveness study to detect treatment effects 
and is closely related to the concept of statistical power, i.e., the probability (1-β) that statistical 
significance will be attained given that there really is a treatment effect (Lipsey, 1990).  In other 
words, a “sensitive design is one yielding data for which the central test of statistical significance has 
high statistical power.  That is, if the treatment did in fact have an effect, the treatment versus control 
group difference will most likely be statistically significant” (Lipsey, 1990).  Design sensitivity is a 
function of the characteristics of the entire research package and not just one single element, and can 
be influenced by six primary factors:  (1) effect size; (2) subject heterogeneity; (3) sample size; (4) 
experimental error; (5) measurement; and (6) data analysis (Lipsey, 1990).  Two of these factors – 
experimental error and data analysis – are particularly relevant to the present study.   
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8.1.1.1 Experimental Error and Effect Size 
Experimental error refers to procedural variation in the way that study participants are treated 
during the research – including implementation of intervention strategies and components – which 
may affect the outcome (Lipsey, 1990).  Experimental error occurs as a result of the degradation of 
intervention integrity or fidelity, i.e., when the intervention plan is not fully delivered or implemented 
as intended (Lipsey, 1990).  Experimental error can lead to variable results within treatment groups, 
and within-group variability makes between-group differences difficult to detect.  In other words, 
experimental error can lead to implementation failure.   
Experimental error can have a negative influence on effect size calculations, an important factor 
in determining statistical power (Lipsey, 1990).  As conceived by Cohen (Cohen, 1988), the effect 
size (ES) on the outcome measure for an intervention study is the ratio of the size of the difference 
between means for the treatment (µt) and control (µc) groups to the common standard deviation (σ), 
represented by the formula: 
σ
µµ ctES −= . 
 
In this formulation, the larger the difference in means (numerator) and the smaller the common 
standard deviation (denominator), then the effect size is larger.  In situations where the effect size is 
large, statistical significance is more likely to be achieved and statistical power is greater (Lipsey, 
1990).  However, experimental error can influence both the numerator and the denominator of the 
effect size equation to make the effect size estimate smaller (Lipsey, 1990):  (1) the numerator can 
shrink and the full potential effect is not achieved; and (2) the denominator inflates because 
experimental error may not be uniform across study participants or within groups which can increase 
variability in dependent variable (subject heterogeneity). 
Treatment effectiveness research (including health promotion intervention research) is frequently 
subject to problems related to experimental error, since much of it occurs in community settings 
where investigators do not always have complete control over intervention implementation and 
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dosage.  Experimental error is a concern for the BEAUTY Project because there are many 
opportunities for intervention integrity to be compromised in the BEAUTY Project (see Chapter 2).  
Therefore, it is potentially beneficial to measure variance in the extent of intervention exposure and to 
use that information to help explain the BEAUTY Project outcomes.   
8.1.1.2 Data Analysis and Statistical Power 
One way to reduce the influence of experimental error on effect size values, and thereby 
improving statistical power, is to utilize research designs and analysis methods that allow for 
statistical control of variance when testing for treatment effects (Lipsey, 1990).  Essentially, what is 
needed is an analysis procedure that allows for adjustment of the error variance for significance 
testing, which leads to corresponding adjustments in the effect size denominator for statistical power 
analysis.  One approach would be an analysis of variance (ANOVA) with blocking by levels of a 
covariate (or multiple covariates) to account for the variance attributable to the covariate(s).  In their 
analysis of the impact of a nutrition intervention program on infant birthweight, Cook and Poole 
(Cook & Poole, 1982) demonstrated the value of this approach by including simple measures of 
treatment implementation (“high” versus “low”) as blocking factors.  They found that including 
implementation data in the analysis increased statistical power from 80% to 90%, and suggested 
“even larger gains in statistical power are achievable as evaluation researchers refine the 
measurement of treatment implementation” (Cook & Poole, 1982 “p. 430”).   
The number of blocking variables that can be used in the ANOVA context is limited for two 
reasons (Lipsey, 1990).  First, in order for additional blocking variables to improve statistical power, 
they need to be correlated with the dependent variable but relatively uncorrelated with the other 
blocking variables, so that the new variable can remove some new variance unaccounted for by other 
variables.  We know from the results of the customer dose received chapter that several of the process 
measures are associated with one another, so this approach may not be as effective as other 
alternatives.  Second, each additional blocking variable reduces the number of degrees of freedom for 
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the test of the treatment effect, which could end up costing more in terms of statistical power than is 
gained through reduction in variance.  In addition, the blocking approach within ANOVA typically 
requires that blocking variables be simplified to a small number of levels (e.g., low versus high) and 
that subjects are distributed evenly across the levels, which limits our ability to take full advantage of 
the variability among subjects on the covariate (Lipsey, 1990).   
An alternative approach which offers distinct advantages over ANOVA in terms of improving the 
statistical power is the pretest-posttest analysis of covariance (ANCOVA) design (Lipsey, 1990).  
ANCOVA regresses the dependent variable on the covariate (or set of covariates), instead of blocking 
on each discrete value of the covariate(s), thereby utilizing all of the variability among subjects on the 
covariate(s) without the distributional requirements of the ANOVA approach.  In addition, the 
ANCOVA approach does not cost as much in terms of degrees of freedom, since it requires only one 
degree of freedom per covariate.  Lastly, the pretest-posttest design is particularly powerful since it 
incorporates the pretest measure as a covariate, which often contains a substantial amount of 
information about subject heterogeneity.  Therefore, what is needed for the present study is a method 
analogous to the pretest-posttest ANCOVA, but that allows me to take into account the nested or 
clustered structure of the customer data for the BEAUTY Project (e.g., customers within stylist within 
salon).   
A multilevel modeling approach for the current study is advantageous over the ANCOVA 
approach for several reasons (Snijders & Bosker, 1999).  First, it allows me to account for the nested 
structure of the data, as well as to test the effects of stylist- and salon-level variables.  Second, it 
avoids the problems of overfitting (i.e., many parameters having large standard errors) associated 
with ANCOVA when the group sizes are relatively small (< 100).  This situation applies to the 
BEAUTY Project customer data, where an average of 30.4 customers per salon responded at baseline 
(ranging from 8 to 55), and an average of 15.1 customers per salon responded at follow-up (ranging 
from 2 to 31).  Therefore, a multilevel modeling approach is best suited for understanding the 
relationships between the process measures and the primary outcomes of the BEAUTY Project.   
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We need to develop and expand the role of process evaluations in health promotion research.  In 
addition to documenting and describing program implementation, researchers need to strive for 
greater understandings of the processes of implementation, how those processes affect internal 
validity and design sensitivity, and how the processes influence intervention outcomes (Baranowski 
& Stables, 2000; Linnan & Steckler, 2002).  In addition, we should take advantage of advanced 
statistical techniques to capitalize on the potentially rich data that is derived from comprehensive 
process evaluations (Baranowski & Stables, 2000; Linnan & Steckler, 2002).   
The BEAUTY Project study was powered to detect treatment effects for the primary outcomes.  
However, the statistical tests for the initial main treatment effects analyses were nonsignificant.  Are 
the null results due to intervention failure or implementation failure?  The process evaluation data 
collected as part of the BEAUTY Project, and represented by the process measures described and 
analyzed for Aim I of the present study, may help us explain the outcomes and address this question.  
Thus, in this chapter I re-evaluate the main treatment effects for the BEAUTY Project incorporating 
selected process evaluation measures.  By doing so, I hope to gain a better understanding of how 
variability in exposure to the different intervention strategies influences the BEAUTY Project’s 
primary outcomes.   
8.2 Research Questions 
Given the purpose of Aim II of the present study, the analyses presented in this chapter are guided 
by the following research questions.   
1. Is treatment condition associated with the primary outcome after controlling for the effects of 
the process measures? 
The process measures carry information about variability in the extent of intervention exposure 
(e.g. dose receipt).  In other words, they can be understood as indicators of experimental error which 
has a negative influence on statistical power.  Controlling for the effects of the process measures 
when evaluating treatment effectiveness may help improve our ability to detect the main treatment 
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effects.  If the statistical significance of the main treatment effect improves as a result of adding the 
process measures in the analytical model, then this provides evidence that the process measures are 
important covariates that should be controlled for in future analyses in order to improve statistical 
power.   
2. Are the process measures significantly associated with the primary outcomes? 
In addition to potentially serving as important covariates for improving statistical power to detect 
main treatment effects, the process measures may be statistically significant predictors of the primary 
outcomes.  Statistically significant process variables will provide evidence that varying levels of 
exposure (higher or lower) for a particular intervention strategy has an effect on study outcomes.  
Because the process measures are related to the different intervention strategies, and given the 
factorial design of the BEAUTY Project study, it is reasonable to expect that the effects of the process 
measures will differ significantly by treatment arm.  For example, measures of the extent of health 
talk between stylists and customers should have a greater effect among customers in the two STW 
arms (BOTH and TRAINING) than those in the Non-STW arms (MAGAZINE and CONTROL).  
Similarly, magazine dose receipt should have a greater effect among customers in the two THM arms 
(BOTH and MAGAZINE) than those in the Non-THM arms (TRAINING and CONTROL).  While 
all salons received the in-salon displays, only displays for the three intervention arms addressed the 
primary outcomes.  So display dose receipt should have a greater effect among customers in the 
intervention arms (BOTH, TRAINING, MAGAZINE) than those in CONTROL.   
3. Does inclusion of the process measures into the main treatment effects model improve model 
fit?   
In addition to questions of the significance of particular predictors of the study outcomes (e.g., the 
main treatment effect or the individual process measures), there is also the issue of whether a model 
with process measures included provides a “better” fit to the data than one without them (i.e., a model 
with only the main treatment effect).  If the process measures do not substantially enhance overall 
model fit then they may be of questionable utility for evaluating main treatment effects.   
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8.3 Measures 
For the modeling analyses presented in this chapter I utilized the BEAUTY Project’s primary 
outcome measures as the dependent variables, and treatment condition, baseline outcome measures, 
and a set of relevant process measures as the independent variables.  The process measures represent 
aspects of intervention implementation at the three different levels present in the data:  customer, 
stylist, and salon.  
8.3.1 Dependent Variables – Primary Outcome Measures 
The NC BEAUTY Project focused on modifying several cancer-related, behavioral risk factors 
among salon customers as the intended study outcomes.  There are three primary outcomes:  (1) fruit 
and vegetable consumption, (2) percentage calories from dietary fat, and (3) level of physical activity.  
Therefore, the dependent variables (DVs) for the Aim II modeling analyses are the three primary 
outcome measures for the BEAUTY Project:   
1. Pretest-posttest change in daily percent calories from fat; 
2. Pretest-posttest change in daily fruit and vegetable servings; and  
3. Engaging in regular physical activity at posttest follow-up. 
 
8.3.1.1 Dietary outcomes 
Dietary fat and fruit-vegetable consumption were measured at baseline and follow-up using the 
60 item version of a validated food frequency questionnaire, the NCI Health Habits and History 
Questionnaire (Block et al., 1986), which has been validated with a low-income black population 
(Coates et al., 1991).  The questionnaire was modified slightly for the BEAUTY Project to account 
for regional appropriateness.  Respondents were asked:  “Think about your eating habits over the past 
12 months. About how often do you eat each of the following foods? Remember breakfast, lunch, 
dinner, snacks and eating out.”  Following this general question, respondents were asked about the 
frequency of consumption for a variety of food items.   
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Daily percent calories from fat.   
There are seventeen items on the BHS for measuring percentage of calories from fat, including: 
1. Hamburgers, ground beef, meat burritos, tacos; 
2. Beef or pork, such as steaks, roasts, ribs or in sandwiches; 
3. Fried chicken; 
4. Hot dogs or Polish or Italian sausage; 
5. Cold cuts, lunch meats, ham (not low-fat); 
6. Bacon or breakfast sausage; 
7. Salad dressing (not low-fat); 
8. Margarine, butter or mayo on bread or potatoes; 
9. Margarine, butter or oil in cooking; 
10. Eggs, (not egg beaters or just egg whites); 
11. Pizza; 
12. Cheese, cheese spread (not low-fat); 
13. Whole milk; 
14. French fries, fried potatoes; 
15. Corn chips, potato chips, popcorn, crackers; 
16. Doughnuts, pastries, cake, cookies (not low-fat); and  
17. Ice cream (not sherbet or non-fat) 
 
A five point frequency scale was used to record responses, where 1= "1/month or less", 2= “2-3 times 
a month”, 3= “1-2 times a week”, 4= “3-4 times a week”; and 5= “5+ times a week.”  The responses 
to each of the seventeen items are summed to calculate a calories from fat score per month 
(FATMONTH).  The formula used to convert the per month score to daily percentage of calories 
from fat is: 
PERFAT = 19.8+0.6*(FATMONTH)+2.3*(GENDER), 
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where GENDER=1=female.  The dependent measure used for the modeling analysis will be the 
change in daily calories from fat (PERFAT_D) calculated as the posttest follow-up measure 
(PERFAT_F) minus the pretest baseline measure (PERFAT_B).  The baseline measure (centered at 
the grand mean) will be included in the model as a control variable. 
Daily fruit and vegetables servings.   
There are seven items on the BHS for the frequency of consuming various fruit and vegetable 
type foods, including: 
1. Fruit juice, like orange, apple, grape--fresh, frozen or canned (not sodas or other drinks); 
2. Fruit, fresh or canned (not counting juice); 
3. Vegetable juice, like tomato juice, v-8 or carrot; 
4. Green salad; 
5. Potatoes, any kind, including baked, mashed or french fried;  
6. Vegetable soup or stew with vegetables; and  
7. Other vegetables, including string beans, peas, corn, broccoli, or any other kind. 
A six point frequency scale was used to record responses, where 1= "less than 1/week", 2= “once a 
week”, 3= “2-3 times a week”, 4= “4-6 times a week”, 5= “once a day”; and 6= “2+ times a day.”  
The responses to each of the seven items are summed to calculate a fruit and vegetable servings score 
per week (FVWEEK).  The formula used to convert the per week score to daily fruit and vegetable 
servings is: 
FRTVEG = -0.23+0.37*(FVWEEK)-0.55*(GENDER), 
 
where GENDER=1=female.  The dependent measure used for the modeling analysis will be the 
change in daily fruit and vegetable servings (FRTVEG_D) calculated as the posttest follow-up 
measure (FRTVEG_F) minus the pretest baseline measure (FRTVEG_B).  The baseline measure 
(centered at the grand mean) will be included in the model as a control variable. 
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8.3.1.2 Physical activity outcome 
The primary physical activity (PA) outcome was originally intended to be measured as the 
numbers of minutes the women engage in moderate or vigorous activity for a typical week in the past 
month based on the CAPS Typical Week Physical Activity Survey questionnaire, which addresses a 
wide range of typical activities (e.g. volunteer, work, leisure, housework, etc.) (Ainsworth et al., 
2000).  Unfortunately, a large amount of missing data at both baseline and follow-up precludes the 
use of this measure.  Therefore, a single dichotomous measure of physical activity will be used for the 
present study.  Respondents were asked at baseline and follow-up to answer either “Yes” (=1) or 
“No” (=0) to the following statement:  “I currently engage in regular physical activity.”  Just prior to 
this item, the questionnaire included an explanation of what constitutes physical activity (“Physical 
activity or exercise includes such activities as brisk walking, cycling, jogging, swimming or any other 
activity where the exertion is similar to these activities. Your heart rate and breathing should 
increase”) and what it means for physical activity to be “regular” (“For activity to be regular, it must 
add up to a total of 30 or more minutes per day and be done at least 5 days per week. For example, 
you could take one 30-minute walk or take three 10 minute walks each day”).  The dependent 
measure used for the modeling analysis will be the follow-up physical activity measure (REGPA_F).  
The baseline measure (REGPA_B) will be included in the model as a control variable.   
8.3.2 Independent Variables – Treatment and Process Measures 
The main predictor of the BEAUTY Project outcomes is treatment condition, where salons (along 
with the stylists and customers) were randomly assigned to one of the four treatment arms.  This is 
represented in these analyses as the categorical variable CONDITION with four values:  
1=CONTROL, 2=MAGAZINE, 3=TRAINING, and 4=BOTH.   
The BEAUTY Project utilized a multilevel intervention approach, with intervention components 
targeted at customers (level 1), stylists (level 2), and salons (level 3).  Process evaluation data were 
collected at each of these levels from a variety of sources.  From these data I used measures 
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representing customer dose receipt (level 1), stylist training dose receipt (level 2 and 3), and stylist 
reach (level 3).  More details of these measures are provided in the customer dose received chapter. 
8.3.2.1 Level 1 – Customer Dose Receipt 
Process data from the Beauty and Health Survey (BHS) at baseline and follow-up allow us to 
measure dose receipt for participating customers (level 1), including those related to health talk in the 
salons, exposure to the in-salon displays, and receipt of the targeted magazines.   
Health Talk Measures 
The stylist training workshop intervention strategy was intended to influence customer-stylist 
interactions in the salons.  Specifically, the enrolled stylists were trained to deliver health messages 
related to the Project’s primary outcomes to their customers in the context of a typical salon 
appointment.  The baseline and follow-up BHS included a set of items intended to measure the extent 
to which customers and their stylists talked about the specific outcome-related health topics.  
Respondents were asked “To what extent do you talk with your stylist about any of the following 
health topics during a typical salon appointment?”, followed by a list of topics and a 4-point ordinal 
response scale where 1=Not at all and 4=A lot (extent scale).  Because these items were assessed at 
baseline and follow-up, we are able to calculate health talk change scores (follow-up minus baseline) 
for each primary outcome topic:  Dietary Fat Talk, Fruit and Vegetable Talk, Physical Activity (Table 
58).  For these analyses, the change scores serve as independent variables representing customer-level 
health talk dose receipt.   
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Table 58. Independent Variables – BEAUTY Project Process Measures 
Variable 
Label 
(Name) Item/Description Values Level 
Treatment Condition 
(CONDITION) 
Represents the main treatment effect for the BEAUTY 
Project study.  Categorical variable representing the 
treatment arms to which salons and affiliated stylists and 
customers were assigned.   
3=BOTH 
2=TRAINING 
1=MAGAZINE 
0=CONTROL 
Applies to 
all levels 
Dietary Fat Talk 
(TALKC01D) 
Change from baseline to follow-up in the extent to which 
customers report talking with their stylist about eating less 
dietary fat.   
-3 to +3 Customer 
Fruit and Vegetable 
Talk 
(TALKC02D) 
Change from baseline to follow-up in the extent to which 
customers report talking with their stylist about eating more 
fruits & vegetables 
-3 to +3 Customer 
Physical Activity 
Talk 
(TALKC03D) 
Change from baseline to follow-up in the extent to which 
customers report talking with their stylist about being (or 
becoming) physically active 
-3 to +3 Customer 
Extent looked at 
displays 
(DISEXT) 
To what extent did you look at the BEAUTY Project displays 
set up at your salon? (follow-up BHS only) 
0-3 Customer 
Extent read 
magazines 
(MAGEXT) 
To what extent did you read the BEAUTY From The Inside 
Out magazines sent to your home? (follow-up BHS only) 
0-3 Customer 
Total Training Score 
(TRAINSCORE) 
Indicator of the total dose of training received by enrolled 
owners and stylists.   
0-12 Stylist 
Average Total 
Training Score 
(TRAINSCOREA) 
Average Total Training Score per salon.  Represents the 
average total dose of training received for all enrolled stylists 
in each salon 
0-12 Salon 
Stylist Reach 
(PROSTYEN) 
The proportion of all licensed cosmetologists per 
participating salon that enrolled in the BEAUTY Project.  
Total number of enrolled stylists divided by the total number 
of licensed stylists working at the salon. 
0-1.0 Salon 
 
Display Dose Receipt Measure 
Customer dose receipt for the BEAUTY displays is represented by a single variable from the 
follow-up BHS.  Respondents were asked to indicate the extent to which they looked at the displays 
(DISEXT) using the same four-point response scale as the health talk variables, where 1= “not at all” 
and 4= “A lot”.  DISEXT included a fifth response option (“I did not see the displays”) for 
respondents who could not recall ever seeing the displays in their salons.  For the modeling analyses, 
the two response options “I did not see the displays” and “not at all” were combined and the scale was 
recoded so that these two “no display exposure” options were set to “0”.  The DISEXT question 
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directly addresses the extent to which the respondents attended to, read, or interacted with the 
displays while they were in the salon.  The greater the extent of looking at the displays, the higher the 
dose received.   
Magazine Dose Receipt Measure 
Customer dose receipt for the targeted health magazines is represented by a single variable from 
the follow-up BHS.  Respondents were asked to indicate the extent to which they read the magazines 
(MAGEXT) using the same four-point extent scale as the health talk and display dose receipt 
variables.  As with DISEXT, this item on the BHS also included a fifth response option – “I did not 
receive any magazines” (MAGEXT=0).  For the modeling analyses, the two response options “I did 
not receive any magazines” and “not at all” were combined and the scale was recoded so that these 
two “no magazine exposure” options were set to “0”.  The MAGEXT variable directly addresses the 
extent to which the respondents were exposed to targeted health magazines.  The greater the extent of 
reading the magazines, the higher the dose received.   
8.3.2.2 Level 2 – Stylist Dose Receipt 
At the stylist level, I used the stylist training dose receipt measure, Total Training Score 
(TRAINSCORE), which represents the total dose of training received by each enrolled owner or 
stylist (see the Stylist Dose Received chapter for more details and descriptive statistics).  The Total 
Training Score is based on whether and how a participant (an owner or stylist) received the campaign 
training for each of the six campaigns.  For each campaign, each participant who attends the group 
workshop gets two (2) points; each participant who misses the group workshop but receives the one-
on-one make-up training session gets one (1) point; and a participant who misses the training entirely 
gets zero (0) points.  The Total Training Score per participant is calculated by summing an 
individual’s points across the six campaigns, with potential scores ranging from 0-12.  Participants 
affiliated with salons assigned to the two Non-STW arms automatically get a zero Total Training 
Score, since they did not receive any training.  The Total Training Score for a stylist is linked to 
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his/her customer by the stylist ID number.  Customers reported on the baseline BHS the name of their 
stylist, and those names were linked to the names and ID numbers in the BEAUTY Project database 
of enrolled stylists (see the Sample section below for more details).   
8.3.2.3 Level 3 – Salon-level Process Measures 
Two process measures at the salon level represent the collective engagement with the BEAUTY 
Project among salon stylists.   
Average Total Training Score 
The Average Total Training Score per salon (TRAINSCOREA) is the average total dose of 
training received for all enrolled stylists in each salon (see the Stylist Dose Received chapter for more 
details and descriptive statistics).  Salons with high scores may have been better able to increase 
customer exposure to the intervention strategies since its stylists’ collective efforts may have been 
more effective than that of a single stylist.  Individual stylists could have benefitted from the support 
and encouragement of their co-workers in terms of attending the training workshops, getting the most 
out of the workshops, and delivering health messages to their customers.  The Average Total Training 
Score applies primarily to the salons assigned to the two STW arms.  Some salons assigned to the 
STW arms only had one enrolled stylist, so the Total Training Score and the Average Total Training 
Score Salons are the same (see Sample section below for more information on how this was handled).  
Salons assigned to the two Non-STW arms automatically get a zero average Total Training Score, 
since the stylists affiliated with those salons did not receive any training. 
Stylist Reach 
As defined by Linnan and Steckler [Linnan, 2002], “reach” is a key process evaluation 
component that indicates the proportion of the intended target audience that participates in an 
intervention.  In this case, we are interested in the extent to which the BEAUTY Project was able to 
recruit available stylists into the study, since the more interest or support there is for the project, the 
greater the engagement with the Project and the better the implementation among stylists and in the 
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salons.  In the STW arms, it also means more stylists eligible to participate in the training workshops.  
Therefore, I used a salon-level stylist reach measure which represents the proportion of all licensed 
cosmetologists per participating salon that enrolled in the BEAUTY Project (PROSTYEN), 
calculated as the total number of enrolled stylists divided by the total number of licensed stylists 
working at the salon (as reported by the owner for the baseline Salon Owner Interview).  For the 
modeling analyses, this variable is centered at the grand mean across salons to aid interpretation.  On 
the original scale, a zero value means that none of a salon’s stylists (including the owner) were 
enrolled in the study.  But there are no zero values since at least one stylist (usually an owner) had to 
be enrolled for the salon to be part of the study.  Centering the reach variable at the mean gives us a 
more meaningful reference point, i.e., the mean proportion of enrolled stylists among the participating 
salons.   
8.4 Analysis 
I used a multilevel modeling approach to analyzing the relationships between study outcomes, the 
main treatment effects, and the process measures.  There are several reasons for selecting multilevel 
modeling as an analytical strategy, including conceptual, methodological, and structural (Luke, 2004; 
Raudenbush & Bryk, 2002; Snijders & Bosker, 1999).  First, the BEAUTY Project intervention 
strategies were conceptualized and designed as part of a multilevel approach to changing cancer-
related risk behaviors.  Targets for the intervention included the customers, the stylists, the 
interactions between customers and stylists, and the salon environment.  In addition, for the stylist 
training workshop strategy the stylists become integral to the intervention, being recruited and trained 
to deliver parts of the intervention directly to their customers.  In other words, intervention 
implementation occurs at each of these levels.  To the extent that the intervention strategies have an 
effect on the outcomes, portions of the variance in an outcome may be attributable to one or more of 
these levels.  Given the available process data it is possible to use process measures that represent 
aspects of intervention implementation at each of the three levels. Second, the study was designed so 
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that salon was the unit of randomization to treatment condition, while the customer was the primary 
unit of analysis.  Furthermore, the enrolled stylists were primarily responsible for recruiting and 
enrolling customers from their salon into the study.  Third, there is natural clustering in the setting 
chosen for the study, where customers are nested within stylists, and stylists and nested within salons.  
This natural clustering may mean that customers within clusters are more alike one another on a 
variety of characteristics than are customers across the clusters, and so their responses on the 
dependent measures may be correlated.  Thus, this approach allows me to use process measures at the 
customer, stylist, and salon levels while accounting for the non-independence of observations due to 
clustering by stylist and salon.  In addition, this approach allows me to estimate the proportion of 
variance in the outcomes that is between the stylist and salon levels (Luke, 2004; Raudenbush & 
Bryk, 2002; Snijders & Bosker, 1999), providing an indication of the extent to which these higher 
levels are important for understanding the effectiveness of the intervention strategies tested by the 
BEAUTY Project study.   
The overall analytical approach for the present study involved fitting a series of random-intercept 
hierarchical linear models (Raudenbush & Bryk, 2002) for each of the primary outcomes (the 
dependent variables).  I specified stylist and salon as the level 2 and 3 random effects (respectively) 
and the process measures as the independent variables (IVs) and the fixed effects.  The baseline 
measurement of a primary outcome and treatment condition (the basic predictors) were always 
included in each model.  For the two outcome measures treated as continuous, I used SAS PROC 
MIXED where the normal response distribution and the identify link function are the defaults.  For 
the dichotomous physical activity outcome measure, I used PROC GLIMMIX specifying the binary 
response distribution and logit link function.   
The general random-intercept HLM used for these analyses is best represented by a series of 
related models, one for each of the three levels (Raudenbush & Bryk, 2002).  Below is a general 
three-level random-intercept model to be used for the analysis of each of the primary outcomes.  The 
model will be the same across the outcomes except that the baseline measure and the health talk IV 
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will be specific to each.  For example, the model for change in daily percent calories from fat 
(PERFAT_D) will include the baseline measurement for daily percent calories from fat centered at its 
grand mean (PERFAT_B_C) and the change (baseline  follow-up) in Dietary Fat Talk variable 
(TALKC01D).  Since the physical activity outcome measure is dichotomous variable, the baseline is 
not centered at the mean, rather it is coded so that those who responded “No” at baseline (they do not 
engage in regular physical activity) is the reference category.  The interaction terms are included 
because the effects of the process measures are expected to differ by treatment arm.   
 
Level 1 (customer): 
 
Yijk = β0jk  
 + β1jk(BaselineMeasure)1ijk  Centered at grand mean (Fat and 
F&V only) 
 + β2jk(CONDITION)3ijk  
 + β3jk(HealthTalk)3ijk  Change (BLFU); specific topic 
related to DV 
 + β4jk(HealthTalk*CONDITION)4ijk  
 + β5jk(DISEXT)5ijk  Centered: 0=No display exposure 
 + β6jk(DISEXT*CONDITION)6ijk  
 + β7jk(MAGEXT)7ijk  Centered: 0=No magazine 
exposure 
 + β8jk(MAGEXT*CONDITION)8ijk  
 + eijk  
 
Level 2 (stylist): 
 
β0jk = π00k 
 + π01k(TRAINSCORE)1jk 
 + π02k(TRAINSCORE*CONDITION)2jk 
 + r0jk 
 
Level 3 (salon): 
 
π00k = γ000  
 + γ001(TRAINSCOREA)1k  
 + γ002(TRAINSCOREA*CONDITION)2k  
 + γ003(PROSTYENC)3k  centered at grand mean 
 + γ004(PROSTYENC*CONDITION)4k  
 + u00k  
 
This formulation of the general random-intercept HLM makes it clear how each level in the model is 
related to others, and distinguishes between the fixed effects and the random effects.  This 
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formulation also makes clear that there are three residuals, or random effects, since there is potential 
variability at each level.  The variances for each of the customer-, stylist-, and salon-level random 
effects are σ2, τ2, φ2, respectively.  The total unexplained variance between all customers is the sum of 
the three level-specific variances (σ2+ τ2+ φ2).  The total unexplained variance between all stylists is 
τ
2
 + φ2.  Using the variance component estimates from the modeling results, I calculate intraclass 
correlation coefficients for the stylist and salon levels and the explained proportion of variance (R2) at 
the customer level.  Details on how these statistics are calculated are provided in the preceding 
customer dose receipt chapter.  
8.4.1 Model Fitting Process 
For each primary outcome, I fit a series of models to identify significant independent variables 
(Table 59) using a process that is consistent with the general recommendations for building multilevel 
models (Luke, 2004; Raudenbush & Bryk, 2002; Snijders & Bosker, 1999).  The first model is a null 
or unconditional model without any IVs for each dose receipt DV.  This type of model is equivalent 
to a random-effects one-way ANOVA, and allows us to establish initial estimates of how variation in 
an outcome is allocated across the three levels (in the form of intraclass correlation coefficients).  The 
second model is the main treatment effects model, which includes the baseline outcome measure and 
the treatment condition variable (the basic predictors).  This model allows us to test for basic 
treatment effectiveness without controlling for other predictors or covariates.  Subsequent models 
introduce the process measures to the model, first at the customer level and then at the stylist and 
salon levels.  For each level, an additional set of sub-stages are followed.  First, the full set of process 
measures (the main effects) and their interactions are introduced, allowing us to determine if the 
effects of the process measures differ by treatment arm.  Second, if any of the interaction terms are 
statistically significant (p<0.1), then an additional model is fit with the full set of main effects and the 
significant interactions to see if any of the main effects become (or remain) significant in the absence 
of their corresponding interaction terms.  Third, an additional model is fit with only the remaining 
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significant main effects and interaction terms.  Any level-specific IVs determined to be statistically 
significant are carried over to the model fitting for the subsequent levels (e.g., customer level to stylist 
level, and stylist level to salon level).  By following this process for each level, I am able to identify 
significant process measures at each level of the data structure and determine a final “best” model for 
predicting the primary outcomes for the BEAUTY Project.   
 
Table 59.  Model Fitting Stages 
Model Stage Independent Variables Introduced to Model 
1. Null, unconditional no predictors 
2. Main treatment effects Basic predictors:  baseline measure + Treatment 
Condition 
3. Customer-level dose receipt 
a. full set of main effects + all interaction terms 
b. full set of main effects + significant interaction 
terms from 3a 
c. only significant main effects and interaction terms 
from 3b 
+ Health Talk + Display Dose Receipt + Magazine 
Dose Receipt 
+ interactions with Treatment Condition 
4. Stylist-level dose receipt 
a. full set of main effects + all interaction terms 
b. full set of main effects + significant interaction 
terms from 4a 
c. only significant main effects and interaction terms 
from 4b 
+ Stylist Total Training Score 
+ interactions with Treatment Condition 
5. Salon-level process measures 
a. full set of main effects + all interaction terms 
b. full set of main effects + significant interaction 
terms from 5a 
c. only significant main effects and interaction terms 
from 5b 
+ Salon Average Total Training Score 
+ Stylist Reach measure 
+ interactions with Treatment Condition 
 
The main statistical test for an independent variable’s regression coefficient estimate is the Type 
III F test, where H0: βpjk=0, i.e., the IV is not significantly associated with the study outcome.  The 
statistical significance criterion for all parameter tests is set at p<0.1.  For quantitative (non-
categorical) IVs the standard t-test and F test are essentially equivalent.   
For the main treatment effect (CONDITION) and the interactions between process measures and 
CONDITION, the F tests and t-tests are interpreted differently due to different parameterizations of 
effects.  Differences in the primary outcomes between treatment arms , both in terms of the main 
treatment effects and the effects of the process measures, are a central issue with these analyses.  
Therefore, the variable CONDITION is included in the SAS CLASS statement in all of the models so 
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we derive separate parameter estimates for the effect of each treatment arm.  When this is done, the 
parameter estimates for the three intervention treatment arms (BOTH, TRAINING, MAGAZINE) are 
each interpreted as the differential effect between the intervention arm and the CONTROL arm for 
the average person (while controlling for any additional covariates present in the model).  The 
standard t-test is for the conditional effect of each of the treatment arms:  whether the effect for an 
intervention arm (e.g., TRAINING) is significantly different from the effect of the CONTROL arm 
(H0: βTRAINING – βCONTROL=0).  In contrast, the Type III test (based on effects coding) is for the 
marginal effect, or the average effect across all four treatment arms.  In other words, the Type III test 
is for the null hypothesis that the parameter estimates for the four treatment arms are equivalent (H0: 
βCONTROL = βMAGAZINE = βTRAINING = βBOTH), i.e., there are no differences among the treatment arms.   
When the F test for the main treatment effect or for an interaction is significant, I specified a 
series of tests using SAS ESTIMATE statements that allows me to compare differences in effects 
between pairs of treatment groups (other than the default CONTROL versus intervention arms 
comparison), e.g., STW vs. Non-STW, THM vs. Non-THM, BOTH vs. TRAINING, BOTH vs. 
MAGAZINE, and TRAINING vs. MAGAZINE. The null hypothesis is that the effect of the first 
group minus the effect for the second group is zero (H0: β1- β2=0).  The tests were adjusted for 
multiple comparisons using the Bonferroni method. 
8.4.2 Evaluating Changes in Statistical Power 
We can use the results of the multilevel modeling to assess whether the inclusion of the process 
measure covariates help improve statistical power to detect the main treatment effect.  Recall that 
statistical power is determined in part by treatment effect size, which is affected by within-group 
variability in the dependent measure of interest.  While the scope of this chapter does not include 
formal statistical power analyses, the modeling results can provide evidence for variance reduction in 
the outcome measures that may lead to improvements in statistical power.  Specifically, for each 
primary outcome we can compare the main treatment effects and the final model with significant 
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process measures for evidence of reductions in variance in the outcome measure.  Such evidence will 
manifest as: 
1. Reduction in the variance for the customer-level error term (σ2); 
2. Reduction in standard errors for the treatment condition regression coefficients (estimated for 
each treatment arm); 
3. Lower p-values for the tests of the treatment condition regression coefficients; and 
4. Reduction in standard errors for the least-squares means for each treatment arm. 
 
The SAS LSMEANS statement computes least-squares means (predicted population marginal cell 
means) of fixed effects specified in the CLASS statement, net the effects of the covariates.  The least-
squares means are model-based “predicted” cell means that take into account all other predictors in 
the model.  The least-squares means produced with this statement are similar to the “adjusted means” 
in the ANCOVA approach [Bauer, Curran, 2006].  The standard errors of the least-squares means are 
also adjusted for the covariance parameters in the model.  By default, all covariate effects are set 
equal to their mean values for computation of standard least-squares means.  For each primary 
outcome, I used this statement to produce least-squares means for the treatment arms for the main 
treatment effects models, and for final models with significant process measures when applicable. 
8.5 Sample 
The sample for the current analyses consists of the enrolled customers at participating salons who 
responded to both the baseline and follow-up Beauty and Health Survey (BHS).  Of the 1123 
customers affiliated with the 37 participating salons who responded at baseline, 559 responded to the 
follow-up BHS (49.7% response rate).  Additional details about the sample and response rate are 
provided in the customer dose receipt chapter.   
Stylists and customers were linked to a salon at the time of enrollment via the salon identification 
number.  Customers reported on the baseline and follow-up BHS the name of their stylist, and those 
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names were linked to the names and ID numbers in the BEAUTY Project database of enrolled 
stylists.  In cases where the reported name did not match any of the enrolled stylists, then a new 
unique ID number was assigned to that “non-enrolled” stylist (ID numbers ≥ 200).  Because some of 
the non-enrolled stylists occur multiple times in the BHS datasets, assigning them unique IDs still 
allows us to account for customer clustering within stylist regardless of a stylist’s enrollment status.   
Linking customers to an enrolled stylist was not entirely successful.  Of the 559 enrolled 
customers responding at both baseline and follow-up, 421 (78%) were linked to an enrolled stylists 
(n=62), 119 (21%) were linked to non-enrolled stylists (n=65), and 19 (3%) could not be linked to 
any stylist (i.e., name of customer’s stylist could not be determined).  The mean number of customers 
per stylist is 4.3 (sd=4.9) ranging from 1-20, but this number varied between enrolled and unenrolled 
stylists:  (1) the mean number of customers per enrolled stylist is 6.8 (sd=5.9), ranging from 1-20; (2) 
the mean number of customers per non-enrolled stylist is 1.8 (sd=1.9), raning from 1-10.  About 46% 
of the stylists identified in the BHS were linked to only one customer, but this too varied between 
enrolled and unenrolled stylists:  (1) 15% of enrolled stylists were linked to one customer, and 45% 
were linked to three or fewer customers; (2) 75% of unenrolled stylists were linked to one customer.   
The fact that some salons had only one stylist and some stylists had only one customer presents a 
problem for conducting multilevel modeling analyses.  In order for the multilevel modeling 
procedures to produce reliable variance component estimates, it is necessary for each level in the 
dataset to have at least two subunits (e.g., minimum of two customers per stylist and two stylists per 
salon).  Therefore, in order to produce the best estimates of the population variance components (σ2, 
τ
2
, φ
2), it was necessary to initially estimate the variance components separately based on a restricted 
sample of the follow-up BHS respondents.  First, observations where removed where a stylist is 
affiliated with only one customer (e.g., count of sty_id per customer=1).  This step produced a dataset 
with 481 of the original 559 observations.  Second, observations were removed where a salon has 
only one stylist in the dataset (e.g., a one-to-one correspondence between salon and stylist).  As a 
result, the restricted dataset from which the variance component estimates were derived included at 
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most 332 of the 559 observations (59%) that make up the analytical dataset, though this number could 
be smaller due to missing data among the dependent and independent measures.  Once the variance 
component estimates were obtained from the restricted dataset, they were used as substitutes in the 
model (via the SAS PARMS statement) based on the larger dataset to estimate the other parameters 
(e.g., the beta coefficients).   
8.6 Results 
8.6.1 Descriptive Overview of Primary Outcomes 
8.6.1.1 Daily Percent Calories from Fat 
Average change in the daily percent calories from fat for all respondents is very small but in the 
desired direction (negative), and does not differ greatly among the treatment arms (Table 60).  The 
greatest change is for the MAGAZINE arm (about twice as much as for the other arms), and the least 
amount of change is for CONTROL.  Within-group variability is not large and not substantially 
different between arms.  The distribution of the change measure indicates some departure from 
normality, but the departure is very minor and should not cause a problem for violation of test 
assumptions, particularly with the sample size available (Figure 13).  The amount of missing data for 
the change measure is not small at 24% overall, with larger percentages for BOTH (29%) and 
TRAINING (25%) compared to MAGAZINE (19%) and CONTROL (22%).   
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Table 60.  Descriptive Statistics for Daily Percent Calories from Fat:  Treatment Condition by Time 
Period 
Study Arm Period N N Miss Mean Std Dev Minimum Median Maximum 
All 
(n=559) 
Baseline 
Follow-up 
Change 
463 
505 
426 
96 
54 
133 
35.9 
35.1 
-0.8 
5.5 
5.9 
5.1 
22.7 
22.1 
-20.4 
35.9 
34.1 
-0.6 
55.7 
55.1 
16.2 
BOTH 
(n=154) 
Baseline 
Follow-up 
Change 
125 
132 
110 
29 
22 
44 
35.9 
35.4 
-0.6 
6.1 
6.6 
5.5 
24.5 
22.1 
-20.4 
35.9 
35.3 
0.0 
52.7 
55.1 
10.2 
TRAINING 
(n=148) 
Baseline 
Follow-up 
Change 
121 
135 
111 
27 
13 
37 
35.8 
35.2 
-0.6 
5.2 
6.1 
4.8 
22.7 
22.7 
-12.0 
35.9 
34.1 
-1.2 
47.9 
55.1 
16.2 
MAGAZINE 
(n=151) 
Baseline 
Follow-up 
Change 
127 
142 
122 
24 
9 
29 
35.9 
34.4 
-1.3 
5.1 
5.3 
4.5 
24.5 
22.7 
-13.2 
35.9 
33.8 
-0.9 
55.7 
46.7 
11.4 
CONTROL 
(n=106) 
Baseline 
Follow-up 
Change 
90 
96 
83 
16 
10 
23 
36.0 
35.3 
-0.5 
5.5 
5.6 
5.6 
24.5 
23.3 
-13.2 
35.9 
34.7 
0.0 
52.7 
49.1 
14.4 
 
 
Figure 13.  Histogram for Change in Daily Percent Calories from Fat 
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8.6.2 Daily Fruit and Vegetable Servings 
Average change in the daily fruit and vegetable servings is small and in the desired direction 
(positive) for all respondents (Table 61).  However, there are differences between treatment arms, 
notably in the direction of change:  negative for BOTH and CONTROL but positive for TRAINING 
and MAGAZINE.  The mean amount of change (positive or negative) is similar between BOTH, 
MAGAZINE, and CONTROL.  The greatest mean change is for the TRAINING arm. Within-group 
variability is not large and similar across arms.  The distribution of the change measure indicates 
some departure from normality, but the departure is minor and should not cause a problem for 
violation of test assumptions, particularly with the sample size available (Figure 14). The amount of 
missing data for the change measure is relatively small at 12% overall, with larger percentages for 
MAGAZINE (16%), TRAINING (12%), and CONTROL (13%) compared to BOTH (8%).   
 
Table 61.  Descriptive Statistics for Daily Fruit and Vegetable Servings:  Treatment Condition by Time 
Period 
Study Arm Period N N Miss Mean Std Dev Minimum Median Maximum 
All 
(n=559) 
Baseline 
Follow-up 
Change 
513 
529 
490 
46 
30 
69 
3.6 
3.7 
0.1 
1.9 
1.8 
1.9 
-0.4 
-0.4 
-9.3 
3.3 
3.7 
0.0 
12.2 
11.1 
7.4 
BOTH 
(n=154) 
Baseline 
Follow-up 
Change 
149 
145 
141 
5 
9 
13 
3.8 
3.7 
-0.1 
1.9 
1.8 
1.9 
-0.4 
-0.0 
-5.5 
3.7 
3.7 
0.0 
9.6 
10.7 
5.6 
TRAINING 
(n=148) 
Baseline 
Follow-up 
Change 
135 
139 
130 
13 
9 
18 
3.3 
3.6 
0.3 
1.8 
1.9 
1.9 
-0.4 
0.3 
-3.3 
2.9 
3.3 
0.0 
8.5 
11.1 
5.2 
MAGAZINE 
(n=151) 
Baseline 
Follow-up 
Change 
133 
143 
127 
18 
8 
24 
3.7 
3.7 
0.1 
1.9 
1.7 
2.0 
-0.0 
-0.0 
-9.3 
3.3 
3.7 
0.0 
12.2 
9.2 
7.4 
CONTROL 
(n=106) 
Baseline 
Follow-up 
Change 
96 
102 
92 
10 
4 
14 
3.9 
3.8 
-0.1 
1.8 
1.8 
1.7 
-0.0 
-0.4 
-5.6 
4.0 
3.7 
0.0 
7.7 
10.0 
4.1 
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Figure 14.  Histogram for Change in Daily Fruit & Vegetable Servings 
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8.6.3 Engaging in Regular Physical Activity 
Regardless of treatment condition, the majority of respondents did not report engaging in regular 
physical activity at either time point, but there is an increase in the number who do from baseline to 
follow-up (Figure 15).  The overall proportion of customers who report engaging in regular physical 
activity at follow-up is about 22% larger than the baseline proportion.  There is more missing data for 
the baseline measurement (4%) than at follow-up (1%), but overall the percent of missing data is 
small (Table 62).   
The baseline differences between treatment arms on the Regular Physical Activity measure are 
very small, with the smallest proportion engaged in regular physical activity found in the CONTROL 
arm, and the three intervention arms are essentially the same. The follow-up differences between 
treatment arms on the Regular Physical Activity measure are even smaller than they were at baseline.  
Again, the smallest proportion of customers engaged in regular physical activity is found in the 
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CONTROL arm.  Responses for the MAGAZINE and TRAINING arms are essentially the same on 
this measure, and are both only about 2 percentage points higher than the CONTROL arm.  The 
BOTH arm has the highest proportion of customers engaged in regular physical activity (about 4-6 
points higher than the other arms).  The chi-square (p=0. 7633) and Fisher’s Exact (p=0. 7641) tests 
indicate that treatment condition and follow-up Regular Physical Activity are not significantly 
associated.  The BOTH and CONTROL arms experienced about twice as much change between 
baseline and follow-up (approximately 10 percentage points) than the other two arms.   
 
Figure 15.  Descriptive Statistics for Physical Activity Outcome:  Treatment Condition by Time Period 
Percent of Respondent Reporting Being Engaged in Regular Physical Activity
by Time Period and Treatment Condition
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Table 62.  Engaged in Regular Physical Activity by Time Period and Treatment Arm 
Treatment Baseline Follow-up 
Arm Missing No Yes Total Missing No Yes Total 
CONTROL 3 72 31 106 1 63 42 106 
2.8 67.9 29.3 19.0 0.9 59.4 39.6 19.0 
MAGAZINE 7 91 53 151 2 86 63 151 
4.6 60.3 35.1 27.0 1.3 57.0 41.7 27.0 
TRAINING 5 90 53 148 2 84 62 148 
3.4 60.8 35.8 26.5 1.4 56.8 41.9 26.5 
BOTH 7 94 53 154 1 82 71 154 
4.6 61.0 34.4 27.6 0.7 53.3 46.1 27.6 
Total 22 347 190 559 6 315 238 559 
3.9 62.1 34.0 100.0 1.1 56.4 42.6 100.0 
 
8.6.4 Multilevel Modeling Results 
Results of the model building for the primary outcomes are presented below.  For each outcome, I 
describe the results for each step in the model building process.  Results for the main treatment effects 
models are presented for each primary outcome.  When significant process measures are identified for 
an outcome, then the results for the final fitted model is presented along with the results for the main 
treatment effects model for comparison. 
8.6.4.1 Dietary Fat Models 
The variance component estimates for the unconditional model with the restricted sample 
(n=251) indicate small but non-zero variances at both the stylist (φ2=0.8896, ICCstylist=0.03) and salon 
levels (φ2=0.7256, ICCsalon=0.02).  Thus, very little of the total variance in change in daily calories 
from fat is between stylists or salons.   
The F test results for the main treatment effects model (n=414) indicate that treatment condition 
is not a significant predictor (p=0.6778) of change in daily calories from fat when controlling for the 
baseline measurement and accounting for variance at the stylist and salon levels (Table 63).  In 
comparison to the unconditional model, the variance component estimates used for the main 
treatment effects model indicate reduced variance at the salon level (φ2=0.1333, ICCsalon=0.005) but 
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increased variance at the stylist level (φ2=1.5406, ICCsalon=0.061).  The explained proportion of 
variance for the main treatment effects model is low (R2=0.15).   
 
Table 63.  Main Treatment Effects Model – Change in Daily Calories from Fat 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value 
Pr > 
F 
Intercept   -0.4654 0.6569 34 -0.71 0.4835     
Baseline Value   -0.3666 0.0453 297 -8.09 <.0001 1 297 65.42 <.0001 
CONDITION BOTH -0.0535 0.8790 297 -0.06 0.9515 3 297 0.51 0.6778 
  TRAINING -0.0480 0.8709 297 -0.06 0.9560     
  MAGAZINE -0.8297 0.8520 297 -0.97 0.3309     
Random Effect 
# of Levels-
Observations 
Used* 
Covariance Parameter Estimates* 
ICC R-sq 
Fit: 
-2RLL   Estimate SE   z value Pr z 
Salon 22 0.1333 1.2463 0.11 0.4574 0.1333 0.005  2457.9  
Stylist 54 1.5406 1.7739 0.87 0.1926 1.5406 0.061    
Customer 251 23.5737 2.1421 11.00 <.0001 23.5737  0.148   
* Based on restricted sample:  ≥ 2 stylists per salon and ≥2 customers per stylist 
 
The F test results for subsequent models indicate that neither treatment condition nor any of the 
process measures are significantly associated with change in daily calories from fat when controlling 
for covariates and accounting for variance at the stylist and salon levels.  The variance component 
estimates for the subsequent models indicate increased variance at the stylist level (higher for each 
subsequent model, with ICCs ranging from 0.06 to 0.10), and decreased variance at the salon level 
(lower for each subsequent model to the point of zero variance).   
8.6.4.2 Fruit and Vegetable Models 
The variance component estimates for the unconditional model with the restricted sample 
(n=299) indicate zero variance component estimates at both stylist and salon levels.  
Main Treatment Effects 
The F test result for the main treatment effects model (n=472) indicates that treatment condition 
is not a significant predictor (p=0.9404) of change in daily fruit and vegetable consumption when 
controlling for the baseline measurement and accounting for variance at the stylist and salon levels.  
The variance component estimates used for the main treatment effects model (derived from the 
restricted sample, n=299) indicate zero variance at the salon level, but an increase (albeit a very small 
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one) in between-stylist variance (τ2=0.0512) from the unconditional model.  The stylist-level ICC 
indicates that about 2% of the total variance in the outcome measure is between stylists.   
Customer-level Covariates 
A customer covariates model was fit with the basic predictors (baseline measure, treatment 
condition) and the full set of the customer-level covariates (including the interactions with treatment 
condition) (n=443).  The F test results indicate that, controlling for the covariates and accounting for 
variance at the stylist and salon levels, treatment condition remains statistically nonsignificant 
(p=0.285).  However, the display dose receipt main effect (DISEXT) is significant (p=0.048) and the 
magazine dose receipt by treatment condition interaction term (MAGEXT*CONDITION) is 
marginally nonsignificant (p=0.1073).  
A second customer covariates model was fit with the basic predictors (baseline physical activity 
measure, treatment condition), the display dose receipt main effect, and the magazine dose receipt 
measures (including the interaction term), (n=459).  The F test results indicate that, controlling for the 
covariates and accounting for variance at the stylist and salon levels, treatment condition remains 
statistically nonsignificant (p=0. 265).  However, with this iteration the display dose receipt 
(DISEXT) main effect remains significant (p=0.046) while the magazine dose receipt interaction term 
(MAGEXT*CONDITION) emerges as marginally significant (p=0.0987).  More specifically, the 
MAGEXT effect is significantly greater for the MAGAZINE arm compared to control (p=0.0186).  
As with the main treatment effects model, the salon-level variance component remains zero while the 
stylist-level component is small (τ2=0.09953).   
Stylist- and Salon-level Covariates 
The stylist and salon covariates models were fit with the basic predictors, the display dose receipt 
main effect, the magazine dose receipt measure (including the interaction term), and the stylist- and 
salon-level covariates (n=459 for all).  When controlling for the basic predictors, the customer-level 
covariates, and accounting for variance at the stylist and salon levels, the F test results for these 
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models indicate that neither treatment condition nor any of the stylist- and salon-level process 
measures are significantly associated with change in daily fruit and vegetable consumption.  For the 
stylist reach models, neither the display dose receipt measure nor the MAGEXT*CONDITION 
interaction term remain significant.  For the salon covariates model, display dose receipt remains 
statistically significant across the model building steps, but the MAGEXT*CONDITION interaction 
term does not.   
Final Models 
Based on the results of the model building process, only the customer-level covariates model 
contained independent variables that are significantly associated with the fruit and vegetable outcome 
measure.  Missing data among the customer-level dose receipt measures means that the number of 
observations used for the main treatment effects model is different than the customer covariates 
model.  Therefore, in order to be able to compare the two models in terms of model fit and variance 
components, I refit the models using a smaller but complete dataset.  The complete dataset has 459 
observations, which is only about a 6% reduction in observations from a dataset with only missing 
outcomes data (n=490). 
Final Main Treatment Effects Model: 
 
The F test result for the refitted main treatment effects model indicates that treatment condition is 
not a significant predictor (p=0.952) of change in daily fruit and vegetable consumption when 
controlling for the baseline measurement and accounting for variance at the stylist and salon levels 
(Table 64).  The variance component estimates used for the main treatment effects model indicate 
zero variance at the salon level, but a small non-zero between-stylist variance.  The stylist-level ICC 
indicates that about 3% of the total variance in the outcome measure is between stylists.  The 
explained proportion of variance for the main treatment effects model is moderate at 37%.   
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Table 64.  Main Treatment Effects Model – Change in Daily Fruit and Vegetable Servings (complete data 
for all effects, n=459) 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value 
Pr > 
F 
Intercept   0.0943 0.1817 34 0.52 0.6072      
Baseline Value   -0.564 0.0388 340 -14.55 <.0001 1 340 211.61 <.0001 
CONDITION BOTH -0.0806 0.2365 340 -0.34 0.7335 3 340 0.11 0.9529 
  TRAINING -0.0462 0.2407 340 -0.19 0.8480     
  MAGAZINE 0.0391 0.2408 340 0.16 0.8710     
Random Effect 
# of Levels-
Observations 
Used* 
Covariance Parameter Estimates* 
ICC R-sq 
Fit: 
-2RLL   Estimate SE   z value Pr z 
Salon 22 0.000 0.0986  0.00 0.5 0.000  1731.3   
Stylist 53 0.082 0.1397  0.59 0.2785 0.034     
Customer 293 2.341 0.1603  14.60 <.0001  0.371    
* Based on restricted sample:  ≥ 2 stylists per salon and ≥2 customers per stylist 
 
Table 65.  Estimated Least-Squares Means for Treatment Arms – Main Treatment Effects Model – 
Change in Daily Fruit and Vegetable Servings with 90% Confidence Limits (complete data, n=459) 
Treatment Arm Estimate Std Error DF t Value Pr > |t| Lower CL Upper CL 
BOTH 0.019 0.152 340 0.13 0.8977 -0.231 0.269 
TRAINING 0.054 0.157 340 0.34 0.7310 -0.205 0.313 
MAGAZINE 0.139 0.158 340 0.88 0.3784 -0.121 0.399 
CONTROL 0.100 0.182 340 0.55 0.5821 -0.199 0.399 
 
Final Customer Covariates Model: 
 
The refitted customer-level covariates model includes the baseline measure, treatment condition 
variable (CONDITION), display dose receipt measure (DISEXT), and the magazine dose receipt 
measure (MAGEXT) along with its interaction with treatment condition (MAGEXT*CONDITION).  
As before, treatment condition is not a significant predictor in this version of the model (p=0.267) 
(Table 66).   
The extent of exposure to the BEAUTY displays (DISEXT) is significantly and positively 
associated with the fruit and vegetable outcome measure when controlling for the other covariates and 
accounting for stylist- and salon-level variance.  Since the DISEXT*CONDITION term was not 
significant, these results do not provide evidence that the display dose receipt effect differs by 
treatment arm.  For every unit increase in display dose receipt above “no exposure,” there is a 0.17 
increase in the change in daily fruit and vegetable servings for the average person.   
The MAGEXT*CONDITION interaction term is marginally significant (p=0.099) when 
controlling for the other covariates and accounting for stylist- and salon-level variance.  The standard 
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t-test indicates that the MAGEXT effect is significantly greater for the MAGAZINE arm compared to 
CONTROL (p=0.018).  For every unit increase in magazine dose receipt exposure above “no 
exposure,” there is a 0.5 increase in the change in daily fruit and vegetable servings for the average 
customer in the MAGAZINE arm.   
The variance component estimates indicate that little to none of the variance in change in daily 
fruit and vegetable servings is between stylists or salons.  The salon-level variance component 
estimate used for the model remains zero, while the stylist-level estimate increases somewhat over 
that used for the main treatment effects model, so that about 4% of the total variance in the outcome 
is between stylists.   
In comparing the fit statistics between the two models, it is not clear whether the customer 
covariates model provides a better fit to the data than the main treatment effects model.  The deviance 
statistic is slightly smaller for the main treatment effects model than for the customer covariates 
model (1731.3 versus 1732.5, respectively).  However, the explained proportion of variance for the 
customer covariates model (R2=0.376) is only slightly larger than the main treatment effects model 
(R2=0.371).   
Evidence for improvements in statistical power is inconsistent and inconclusive.  The standard 
errors for the least-squares means of the different treatment arms (Table 67) are all higher than those 
for the main treatment effects model (Table 65).  In addition, the standard errors for the treatment 
condition coefficient estimates are also larger.  Nevertheless, the customer-level error term variance 
and the p-values for the treatment condition coefficients are all smaller for the customer covariates 
model.   
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Table 66.  Final Customer Covariates Model – Change in Daily Fruit and Vegetable Servings (complete 
data for all effects, n=459) 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| Num DF Den DF 
F 
Value 
Pr > 
F 
Intercept  -0.0553 0.2884 34 -0.19 0.8490     
Baseline Value  -0.5701 0.03942 335 -14.46 <.0001 1 335 209.19 <.0001 
CONDITION BOTH -0.1938 0.3969 335 -0.49 0.6257 3 335 1.32 0.2669 
 TRAINING -0.4369 0.3330 335 -1.31 0.1904     
 MAGAZINE -0.8215 0.4450 335 -1.85 0.0658     
DISEXT  0.1738 0.0869 335 2.00 0.0464 1 335 4.00 0.0464 
MAGEXT  -0.1815 0.1460 335 -1.24 0.2146 1 335 0.47 0.4936 
MAGEXT*CONDITION BOTH 0.1383 0.1954 335 0.71 0.4798 3 335 2.10 0.0998 
 TRAINING 0.2893 0.1844 335 1.57 0.1176     
 MAGAZINE 0.4965 0.2103 335 2.36 0.0188     
Random Effect 
# of Levels-
Observations 
Used* 
Covariance Parameter Estimates* 
ICC R-sq 
 
Fit: 
-2RLL   Estimate SE   z value Pr z 
Salon 22 0.0000 0.1220  0.00 0.5 0.000  1732.5   
Stylist 53 0.1011 0.1595  0.63 0.2631 0.042     
Customer 293 2.3047 0.1588  14.51 <.0001  0.376    
* Based on restricted sample:  ≥ 2 stylists per salon and ≥2 customers per stylist 
 
Table 67.  Estimated Least-Squares Means for Treatment Arms – Final Customer Covariates Model – 
Change in Daily Fruit and Vegetable Servings with 90% Confidence Limits (complete data, n=459) 
Treatment Arm Estimate Std Error DF t Value Pr > |t| Lower CL Upper CL 
BOTH 0.042 0.1605 335 0.26 0.7923 -0.2224 0.3070 
TRAINING 0.059 0.1675 335 0.36 0.7214 -0.2165 0.3360 
MAGAZINE 0.033 0.1766 335 0.19 0.8527 -0.2584 0.3240 
CONTROL -0.003 0.2023 335 -0.01 0.9902 -0.3361 0.3311 
 
8.6.4.3 Physical Activity Models 
The variance component estimates for the unconditional model with the restricted sample 
(n=327) indicate zero variance component estimates at both stylist and salon levels.  
Main Treatment Effects 
The F test results for the main treatment effects model (n=514) indicate that treatment condition 
is not a significant predictor of engagement in regular physical activity at follow-up when controlling 
for the baseline measurement (Table 68).  The variance component estimates used for the main 
treatment effects model are zero for the stylist level and a very small value for the salon level.  The 
salon-level ICC indicates that less than 1% of the total variance in the outcome measure is between 
salons.  The explained proportion of variance for the main treatment effects model is low at 9%. 
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Table 68.  Main Treatment Effects Model – Engaging in Regular Physical Activity 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value 
Pr > 
F 
Intercept   -0.7294 0.2276 23.09 -3.21 0.0039     
Baseline Value   1.1904 0.1939 509 6.14 <.0001 1 509 37.68 <.0001 
CONDITION BOTH 0.1274 0.2831 21.31 0.45 0.6573 3 25.46 0.24 0.8703 
  TRAINING -0.03909 0.2872 24.97 -0.14 0.8928     
  MAGAZINE -0.07335 0.2873 24.86 -0.26 0.8006     
Random Effect 
# of Levels-
Observations 
Used* 
Covariance Parameter Estimates* 
ICC R-sq 
Fit: 
-2RLPL   Estimate SE     
Salon 22 0.0068 0.0749    0.002  2231.24   
Stylist 54 0.0000 .    0.000      
Customer 318        0.091    
* Based on restricted sample:  ≥ 2 stylists per salon and ≥2 customers per stylist 
 
Table 69.  Estimated Least-Squares Means (Log Odds) for Treatment Arms – Main Treatment Effects 
Model – Engaging in Regular Physical Activity (with 90% Confidence Limits) 
Treatment Arm Estimate Std Error DF t Value Pr > |t| Lower CL Upper CL 
BOTH -0.1759 0.1784 21.54 -0.99 0.3351 -0.4825 0.1307 
TRAINING -0.3423 0.1841 31.21 -1.86 0.0724 -0.6544 -0.03027 
MAGAZINE -0.3766 0.1844 31.19 -2.04 0.0497 -0.6892 -0.06398 
CONTROL -0.3033 0.2199 21.13 -1.38 0.1822 -0.6815 0.07496 
 
Customer-level Covariates 
A customer covariates model was fit with the basic predictors (baseline physical activity measure, 
treatment condition) and the full set of the customer-level covariates (including the interactions with 
treatment condition) (n=478).  The F test results indicate that none of those variables are significantly 
associated with physical activity at the p<0.1 level (Table 70).  However, when controlling for the 
customer-level covariates (including the covariate by CONDITION interaction terms), treatment 
condition does become marginally significant at the p<0.1 criterion (F test p=0.0962).  The standard t-
test results indicate that none of the treatment effects for the intervention arms are significantly 
different than CONTROL.  Furthermore, tests for differences between the least-squares means for the 
treatment arms (again using the Bonferroni adjustment) were not significant.  Therefore, we should be 
cautious in interpreting these test results for the main treatment effect.  While the stylist-level variance 
component estimate remains zero, the salon-level variance component used for the model increases 
over that used for the main treatment effects model.  However, the salon-level ICC remains very low 
at less than 1%.  So very little of the total variance in the physical activity outcome is between salons.   
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When the model is refitted without the covariate*CONDITION interaction terms, none of the 
main effects are significant, including treatment condition (F test p=0.8221). Also with this model, 
the variance components for the stylist and salon levels reduce to zero.   
 
Table 70.  Customer-level Covariates Model – Engaging in Regular Physical Activity 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value 
Pr > 
F 
Intercept  -0.9784 0.5875 461 -1.67 0.0965 
    
REGPA_B  1.2479 0.2079 461 6.00 <.0001 1 461 36.03 <.0001 
CONDITION BOTH 0.7856 0.7770 461 1.01 0.3125 3 461 2.13 0.0962 
CONDITION TRAINING -0.7305 0.8568 461 -0.85 0.3943 
    
CONDITION MAGAZINE -1.0923 0.8602 461 -1.27 0.2048 
    
TALKC03D  0.2130 0.2115 461 1.01 0.3145 1 461 1.46 0.2270 
TALKC03D*CONDITION BOTH -0.2651 0.2656 461 -1.00 0.3187 3 461 0.66 0.5793 
TALKC03D*CONDITION TRAINING -0.1814 0.2801 461 -0.65 0.5176     
TALKC03D*CONDITION MAGAZINE 0.0749 0.3120 461 0.24 0.8102     
DISEXT  0.0037 0.2629 461 0.01 0.9889 1 461 0.30 0.5826 
DISEXT*CONDITION BOTH -0.0997 0.3612 461 -0.28 0.7827 3 461 0.95 0.4150 
DISEXT*CONDITION TRAINING 0.4367 0.3773 461 1.16 0.2477     
DISEXT*CONDITION MAGAZINE -0.0801 0.3303 461 -0.24 0.8085     
MAGEXT  0.1480 0.2005 461 0.74 0.4607 1 461 2.06 0.1517 
MAGEXT*CONDITION BOTH -0.2444 0.2851 461 -0.86 0.3918 3 461 1.88 0.1315 
MAGEXT*CONDITION TRAINING -0.1880 0.2641 461 -0.71 0.4771 
    
MAGEXT*CONDITION MAGAZINE 0.4232 0.3077 461 1.38 0.1697 
    
Random Effect 
# of Levels-
Observations 
Used* 
Covariance Parameter Estimates* 
ICC R-sq 
Fit: 
-2RLPL   Estimate SE     
Salon 22 0.0151 0.0868    0.005  2116.85   
Stylist 54 0.0000 .    0.000      
Customer 300        0.131    
* Based on restricted sample:  ≥ 2 stylists per salon and ≥2 customers per stylist 
 
Stylist-level Covariate 
A stylist covariate model was fit with the basic predictors and the stylist Total Training Score 
along with its interaction with treatment condition (n=514).  Neither Total Training Score (p=0.9498) 
nor the interaction term (p=0.9446) are significantly associated with physical activity.  The treatment 
main effect is also nonsignificant (p=0.9820).  The salon-level variance component used for the 
model is φ2= 0.03336 (an increase over the estimate for the full customer-level covariates model), 
while the stylist-level estimate remains zero.   
When the model was refit without the interaction term, neither the Total Training Score 
(p=0.9432) nor the treatment (p=0.9204) main effects are significant.  The salon-level variance 
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component used for the model is φ2= 0.01702 (more similar to the estimate for the full customer-level 
covariates model), while the stylist-level estimate remains zero.   
Salon-level Covariates 
A salon covariates model was fit with the basic predictors and the full set of salon-level measures 
(including the interaction terms) (n=514).  The F test results indicate that, when controlling for the 
covariates and accounting for variance at the stylist and salon levels, treatment condition remains 
statistically nonsignificant (p=0.9628).  In addition, the only significant term n the model is the stylist 
reach by treatment condition interaction (PROSTYEN*CONDITION) (p=0.0678).  
Since the Average Total Training Score measure and its interaction with treatment condition were 
not significant, another model was fit without the interaction term.  The F test results indicate that 
neither treatment condition (p=0.7746) nor any of the covariates are significantly associated with the 
outcome measure at the p<0.1 criterion.   
Final Fitted Model 
Given the results of the model building process for the physical activity outcome measure, a 
model was fit with just the basic predictors and the stylist reach measure and its interaction with 
treatment condition (Table 71).  The F test results indicate that treatment condition remains 
nonsignificant (p=0.785), and the stylist reach by treatment condition term remains significant 
(p=0.0910), albeit marginally.  Thus, salon-level stylist reach appears to have an effect on the 
physical activity outcome measure, but this effect differs significantly between treatment arms.  The 
effect of stylist reach on the log odds of engaging in regular physical activity is significantly greater 
for:  MAGAZINE versus CONTROL (dif=3.42, p=0.029); MAGAZINE versus TRAINING (dif=2.5, 
p=0.029); and the THM arms versus the Non-THM arms (dif=2.1, p=0.022).   
For this final model, the salon-level variance component is small but remains >0, while in a 
departure from the other models the stylist-level variance estimate also becomes >0.  Nevertheless, 
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these variance component estimates translate into very small intraclass correlation coefficients such 
that less than 1% of the total unexplained variance is between salons or stylists.   
In comparing the fit statistics between the two models, it is not clear whether the stylist reach 
model provides a better fit to the data than the main treatment effects model.  The deviance statistic is 
slightly larger for the stylist reach model than for the main treatment effects model (2242.4 versus 
2231.4, respectively).  The deviance statistics produced for generalized hierarchical linear models 
may not be reliable, so we should be cautious in interpreting those statistics to compare models 
(Luke, 2004; Snijders & Bosker, 1999).  Nevertheless, the explained proportion of variance for the 
final model (R2=0.122) is greater than for the main treatment effects model (R2=0.091), suggesting a 
somewhat better fit to the data.   
Evidence for improvements in statistical power is inconsistent and inconclusive.  The standard 
errors for the least-squares means of the different treatment arms (Table 72) are all higher than those 
for the main treatment effects model (Table 69).  In addition, the standard errors for the treatment 
condition coefficient estimates are larger as well (Table 71).  Nevertheless, the p-values for the 
treatment condition coefficients and F test for the main treatment effect are mostly smaller for the 
stylist reach model compared to the main treatment effects model.   
 
Table 71.  Final Stylist Reach Model - Engaging in Regular Physical Activity 
Fixed Effect Study Arm 
Solutions for Fixed Effects Type III Tests for Fixed Effects 
Estimate SE DF t Value Pr > |t| 
Num 
DF 
Den 
DF 
F 
Value 
Pr > 
F 
Intercept  -0.8801 0.2862 16.43 -3.07 0.0071     
REGPA_B  1.1753 0.1996 505 5.89 <.0001 1 505 34.69 <.0001 
CONDITION BOTH 0.2580 0.3370 12.79 0.77 0.4578 3 12.36 0.36 0.7848 
CONDITION TRAINING 0.1202 0.3367 14.4 0.36 0.7263     
CONDITION MAGAZINE 0.0012 0.3421 15.19 0.00 0.9972     
PROSTYENC  -1.0076 1.0822 9.628 -0.93 0.3746 1 11.92 1.46 0.2509 
PROSTYENC*CONDITION BOTH 1.6398 1.2080 9.577 1.36 0.2058 3 12.09 2.72 0.0910 
PROSTYENC*CONDITION TRAINING 0.8835 1.2179 10.7 0.73 0.4837     
PROSTYENC*CONDITION MAGAZINE 3.4201 1.3834 11.91 2.47 0.0295     
Random Effect 
# of Levels-
Observations 
Used* 
Covariance Parameter Estimates* 
ICC R-sq 
Fit: 
-2RLPL  Estimate SE    
Salon 22 0.0029 0.1170    0.001  2242.42  
Stylist 54 0.0052 0.1611    0.002    
Customer 318       0.122   
* Based on restricted sample:  ≥ 2 stylists per salon and ≥2 customers per stylist 
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Table 72.  Estimated Least-Squares Means (Log Odds) for Treatment Arms – Final Stylist Reach Model 
– Engaging in Regular Physical Activity (with 90% Confidence Limits) 
Treatment Arm Estimate Std Error DF t Value Pr > |t| Lower CL Upper CL 
BOTH -0.2032 0.1892 8.519 -1.07 0.3123 -0.5524 0.1459 
TRAINING -0.3388 0.1878 11.88 -1.80 0.0966 -0.6737 -0.00383 
MAGAZINE -0.4653 0.1980 15.17 -2.35 0.0327 -0.8122 -0.1184 
CONTROL -0.4563 0.2771 15.01 -1.65 0.1204 -0.9421 0.02944 
 
8.7 Discussion 
The purpose of the analyses presented in this chapter is to evaluate the relationship between 
intervention implementation and the primary outcome measures for the NC BEAUTY Project.  The 
results of the initial main treatment effects analyses indicate that the BEAUTY Project’s main 
intervention strategies were not effective in changing the targeted risk behaviors.  These results may 
be due to an inherent lack of effectiveness of the intervention strategies in relation to the desired 
outcomes (i.e., intervention failure), or the intervention strategies were not fully implemented as 
designed and intended (i.e., implementation failure).  The process measures examined for Aim I of 
the present study serve as indicators of the extent of exposure to the intervention strategies among the 
study participants (both stylists and customers), and as such they tell us something about how well the 
intervention strategies were implemented as intended.  Using multilevel modeling, I re-evaluated the 
main treatment effects for the BEAUTY Project incorporating primary process evaluation measures 
as independent variables.  Through these analyses I hope to provide some insight into how variability 
in intervention exposure may have played a role in these null results.   
8.7.1 Main Treatment Effects 
The first research question asked whether treatment condition (the main treatment effect) is 
associated with the primary outcomes after controlling for the effects of the process measures.  If we 
think of the process measures as sources of extraneous variance in the dependent measures that 
undermine our ability to detect the main treatment effects, then we may be able to improve on that 
ability by controlling for those sources in our analyses.   
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The results indicate that treatment condition is not a significant predictor of the three primary 
outcomes, even after controlling for the effects of the process measures.  In addition, evidence for 
improvements in statistical power is generally inconsistent and inconclusive for the models where 
process measures are significantly associated with a primary outcome.  First, the standard errors for 
the least-squares means of the different treatment arms are all higher than those for the main 
treatment effects models.  Second, the standard errors for the treatment condition coefficient estimates 
are also larger.  Nevertheless, the customer-level error term variance (for the fruit and vegetable 
outcome only) and the p-values for the main treatment effect tests are all smaller for the models with 
the process measure included, indicating some gains in improving statistical power. 
In general, the differences between the treatment arms on the primary outcome measures are 
small, making it difficult to detect change even when accounting for the effects of highly correlated 
covariates.  Given these small differences on outcomes, we may be able to gain only so much by 
statistically controlling for the effects of potential covariates.  Clearly, controlling for the process 
measures alone did not provide enough gains to achieve significance for main treatment effects.  
However, more substantial gains may be achieved in future analyses if other more strongly correlated 
covariates are included as well.   
8.7.2 Relationships between Process Measures and Outcomes 
The second research question addressed whether the process measures are significantly associated 
with the primary outcomes.  In addition to being potentially important covariates for improving 
statistical power, the process measures may also help explain significant proportions of variability in 
the primary outcome measures.  Because the process measures are related to the different intervention 
strategies, and given the factorial design of the BEAUTY Project study, it is possible that the effects 
of the process measures will differ significantly by treatment arm.  Statistically significant process 
variables provide evidence that varying levels of exposure (higher or lower) for a particular 
intervention strategy have an effect on study outcomes. 
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The results reveal that process measures are significantly associated with the fruit and vegetable 
and physical activity outcome measures.  First, display and magazine dose receipt are positively and 
significantly associated with change in daily fruit and vegetable servings.  The effects of both process 
measures are fairly small, but the magazine dose receipt effect is somewhat larger.  The differential 
effects of these two process measures between the treatment arms are only partially consistent with 
expectations based on the study design (Figure 1).  The display dose receipt effect on fruit and 
vegetable consumption should have been significantly higher for the intervention arms compared to 
CONTROL, yet that was not the case – the results indicate no significant differences between the four 
treatment arms.  In addition, magazine dose receipt should have had a positively greater effect for the 
two THM arms compared to the Non-THM arms, but the results are only partially consistent with this 
expectation – the effect is significantly greater for MAGAZINE compared to CONTROL, but not for 
BOTH versus CONTROL and not for THM versus Non-THM.  That the magazine dose receipt effect 
is significant for the MAGAZINE arm but not the BOTH arm may reflect the fact that customers in 
the MAGAZINE arm tend to report higher magazine dose receipt overall compared to their 
counterparts in the BOTH arm (see the Customer Dose Receipt chapter).   
Second, the stylist reach measures is positively and significantly associated the physical activity 
outcome measure (whether a customer reports engaging in regular physical activity at post-
intervention follow-up), and its effect differs significantly between treatment arms.  The size of the 
effect of stylist reach on the physical activity measure is relatively large.  Given the differences 
between the two main intervention strategies – where the stylist training workshops rely on active 
engagement by and support of the stylists while the targeted health magazines do not – it would make 
sense to expect that stylist reach (the proportion of a salon’s stylists that are enrolled in the study) 
would have a greater effect for the STW arms compared to the Non-STW arms.  Yet this is not the 
case.  The effect of the stylist reach measure on the likelihood of engaging in regular physical activity 
is significantly greater for the THM arms versus the Non-THM arms, and more specifically, for the 
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MAGAZINE arm versus the CONTROL and TRAINING arms.  Thus, these results do not support 
the assumption of a relationship between stylist reach and the STW intervention strategy.   
The process measures related to the STW intervention strategy – customer-reported health talk 
with stylist, stylist Total Training Score, and the salon Average Total Training Score – are not 
significantly associated with any of the primary outcome measures and their effects do not differ 
significantly between treatment arms.  Together, these measures cover all three levels addressed in 
the study, and represent different aspects of intervention exposure for the stylist training workshop 
strategy among stylist and customers.  These results indicate that variability in STW intervention 
exposure does not make a difference in terms of changing the targeted behavioral outcomes among 
the customers – it does not matter how much training a customer’s stylist received (or the stylists in 
the salon as a whole) or how much they talked to their stylist about the an intervention-related topic.   
8.7.3 Best Models 
The third research question in this chapter addressed whether the inclusion of the process 
measures into the main treatment effects model improve model fit.  For the two outcomes with 
significant process measure IVs (fruit and vegetables and physical activity), it is not clear whether the 
models with the process measures provide a better fit to the data than the main treatment effects 
model.  The comparison of deviance statistics for the respective models does not indicate a better fit, 
at least for the fruit and vegetable outcome (as explained above, the deviance statistics may not be 
reliable for the physical activity models).  However, the R2 statistics do suggest that the models with 
the significant process measures do help explain a greater proportion of variance in the outcome 
measures than the main treatment effects models, but these were small gains and should be 
interpreted cautiously.  Another way to assess model goodness-of-fit would be to test for significant 
statistical relationships between the level-1 residuals and variables that were not included in the 
model (e.g., respondent age, BMI, education level, on income) – significant relationships would 
indicate that additional variables would improve model fit.  As with the statistical power issue, it may 
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be that the process measures alone do not provide the additional explanatory power to greatly 
improve model fit.  The inclusion of other covariates in the models may help in this regard.   
8.7.4 Stylist and Salon-Level Variance 
An additional benefit of the multilevel modeling approach is that it provides information that we 
can use to estimate the amount of unexplained variance attributable to the stylist and salon levels.  
The BEAUTY Project utilized multilevel intervention strategies, along with a study design that 
reflects the intervention approach.  Therefore, it is reasonable to evaluate intervention implementation 
and exposure with measures at the different levels and an analysis approach that systematically 
accounts for those levels.  In the context of the BEAUTY Project, unexplained variance in the 
primary outcome measures at the stylist or salon levels may indicate sources of variance related to 
intervention implementation and exposure.   
The results of the multilevel modeling analyses indicate very small amounts of unexplained 
variance at the stylist and salon levels, though the estimates differ somewhat by outcome.  For the 
fruit and vegetable outcome, the unconditional model has a zero variance estimate for both levels, but 
as independent variables are added the between-stylist variance increases slightly, with ICCs ranging 
from 3 to 4%.  For the physical activity outcome, the unconditional model also has zero variance 
estimates for both levels, but in contrast to the fruit and vegetable models it is the between-salon 
variance estimate that increases with the addition of independent variables (though it was still less 
than 1%).  When the physical activity model is fit with the stylist reach measure (a salon-level 
process measure), the model has non-zero but very small ICCs (<1%) at both levels.  Lastly, for the 
dietary fat outcome, the unconditional model has non-zero variance at both levels but the ICCs are 
very small (2-3%).  When treatment condition is added to the model, the salon-level ICC is less than 
1%, but the stylist-level ICC increases to 6%.   
Thus, the level of unexplained variance at the stylist and salon levels depends on the outcome 
being modeled and the presence of independent variables.  But given the small ICCs for both the 
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stylist and salon levels, there does not appear to be much remaining variance to explain with 
additional variables, process or otherwise. 
8.7.5 Strengths and Limitations 
8.7.5.1 Limitations 
There are several limitations for the analyses reported in this chapter.  First, several factors 
contribute to a reduction in the number of observations available for the modeling analyses which 
undermines statistical power to detect the effects of interest.  The response rate to the follow-up 
Beauty and Health Survey (BHS) is moderate at about 50%.  In addition, there is missing data for the 
primary outcomes measures as well for the customer dose receipt measures.  Moreover, within the 
BHS dataset some salons had only one stylist and some stylists had only one customer.  In order for 
the multilevel modeling procedures to produce reliable variance component estimates (σ2, τ2, φ2), it is 
necessary for each level in the dataset to have at least two subunits (e.g., minimum of two customers 
per stylist and two stylists per salon).  Therefore, I was not able to use all available observations to 
estimate the variance components.   
Second, the customer-level data relies completely on self-report, which always carries the 
potential for bias.  For example, recall bias may be a factor for the customer dose receipt measures 
given that customers are being asked to recall and encapsulate intervention exposure over the entire 
intervention period (about 18 months).  Additionally, social desirability bias may be a factor for both 
the independent and dependent measures since some customers may be inclined to provide desirable 
responses.   
Third, the process measures used for these analyses are relatively crude.  For example, the 
customer dose receipt variables are single items measured on an ordinal scale with only four levels 
each.  Multi-item scale measures with a greater number of response levels would probably be better 
able to capture variability in intervention exposure for the different strategies at the customer level.   
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8.7.5.2 Strengths 
Despite the limitations, the analyses reported in this chapter have a number of strengths.  First, I 
used a multilevel analytical approach that reflects the multilevel nature of the setting and the 
intervention strategies being evaluated.  This approach allows me to use measures from different 
levels and from different data sources and estimate the extent to which variance in the primary 
outcomes is attributable to those levels. 
Second, these analyses build on the results from Aim I of the present study to help paint a more 
complete picture of, or tell a fuller story about, the intervention processes of the NC BEAUTY and 
Health Project.  By making the link between measured intervention exposure and intervention 
outcomes, we can demonstrate the relevance and significance of the process evaluation data, and help 
explain the observed outcomes of the larger study.   
8.8 Conclusion 
The main treatment effects analyses indicate that treatment condition is not a significant predictor 
for the primary outcomes, even when controlling for the effects of the process measures.  By 
themselves, the process measures do not substantially improve statistical power.  However, some of 
the process measures do help explain variability in the fruit and vegetable and physical activity 
outcome measures.  The MAGAZINE arm benefited the most from the effects of the process 
measures.  Specifically, the positive effects of magazine dose receipt and stylist reach on the 
respective outcomes were significant for the MAGAZINE arm compared to CONTROL, but not for 
the other intervention arms.  For example, at high levels of dose receipt, the targeted health magazines 
may be effective in increasing fruit and vegetable consumption.  Thus, these results provide limited 
evidence that, when variability in intervention exposure is accounted for, the targeted health 
magazines may be more effective than the stylist training workshops in changing the targeted cancer-
risk behaviors.   
 
  
CHAPTER 9. SUMMARY AND DISCUSSION 
The purpose of this dissertation study is to use process evaluation data from the BEAUTY Project 
to determine the extent to which customers were exposed to the Project’s intervention strategies, and 
whether intervention exposure influenced the Project’s targeted behavioral outcomes.  Results from 
the initial effectiveness analyses indicated that treatment is not significantly associated with the 
outcomes.  The absence of a detectable treatment effect for the study can be attributed to a number of 
factors.  For example, it is possible that the intervention strategies were not strong enough to bring 
about the desired behavioral changes (intervention failure).  Alternatively, it is also possible that the 
intervention strategies were not sufficiently implemented as intended to actually achieve their 
potential effects (implementation failure).  In order to help interpret and explain the main results of 
the BEAUTY Project, the present study had two primary aims.  One, evaluate implementation of the 
BEAUTY Project to determine the extent to which the intervention strategies were implemented as 
intended.  Two, assess the relationships between the implementation measures and the study 
outcomes for the BEAUTY Project.  This chapter provides a summary of the results for both study 
aims and discusses the implications for the BEAUTY Project, for salon-based interventions, and for 
health promotion intervention research in general.   
9.1 Summary of Results 
Taken together, the results of the analyses presented in the preceding chapters paint a complex yet 
informative picture about implementation of the intervention strategies tested in the BEAUTY 
Project.  The main findings from the two study aims are summarized below. 
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9.1.1 Study Aim I:  Implementation of the BEAUTY Project 
Study Aim I focused primarily on the stylist training workshop (STW) intervention strategy.  The 
STW strategy represents an innovative adaptation of the natural helper approach (which includes peer 
educator and lay health advisor strategies) to the salon setting.  We do not have process data to 
address all potential aspects of intervention implementation for the STW strategy.  For example, we 
do not have data from the majority of enrolled stylists about their personal characteristics, how they 
were influenced by the training workshops (for those in the STW arms), or their self-reported 
interactions with customers (including delivery of intervention health messages).  Yet the data we do 
have provide us with key indicators of how the intervention strategies were implemented in the 
participating salons and among the enrolled customers.  Specifically, we are able to examine a set of 
interconnected aspects of intervention implementation, including stylist exposure to the training 
workshops (stylist dose received), delivery of intervention content by salon owners (stylist dose 
delivered), observed intervention-related health talk between stylists and customers, and customer 
exposure to all of the main intervention strategies (customer dose receipt).   
9.1.1.1 Stylist Dose Receipt 
First, I examined dose receipt for the stylist training workshops for the stylists assigned to the two 
STW arms (BOTH, TRAINING).  The purpose of examining stylist dose receipt is two-fold:  (1) 
determine the dose of training received by the enrolled stylists assigned to the STW arms; (2) 
determine if treatment condition (BOTH vs. TRAINING) or salon personnel type (owners vs. stylists) 
are associated with training dose receipt.  The central hypothesis is that training dose receipt does not 
differ significantly by treatment condition or salon personnel.   
Overall, there is a moderate level of dose received for the owners and stylists affiliated with 
salons assigned to one of the two stylist training workshop study conditions.  There are notable 
differences in dose received between participants when grouped by study condition (TRAINING vs. 
BOTH) and salon position (Stylist vs. Owner), but for the most part these differences are not 
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statistically significant.  The only exception was found when comparing training mode trends across 
the six intervention campaigns for the two study conditions:  Due to a decline in attendance at group 
training workshops after campaign 3, the BOTH group participants are 0.75 times less likely to 
receive group training per campaign than the TRAINING group participants.  Nevertheless, based on 
the overall results, we can conclude that dose received for the stylist training workshops intervention 
strategy is, for the most part, relatively uniform across the study participants.  
9.1.1.2 Stylist Dose Delivery 
Second, I examined intervention dose delivered on the part of the enrolled salon owners (who are 
also working stylists).  The purpose of these analyses was to determine if there were significant 
differences between study conditions in salon owners’ self-reported health talk with their customers.  
By talking to their customers about intervention-related health topics, stylists deliver the BEAUTY 
intervention (at least in part) to their customers.  Thus, the amount or extent of stylist-reported health 
talk with customers is a measure of intervention dose delivery.  For these analyses, data on stylist-
reported health talk with customers was only available from the post-intervention salon owner 
interviews.  The central hypothesis is that, if the stylist training workshops had the intended effect, 
then talk among stylists and their customers about general and intervention-related health topics 
should be higher in the STW arms (BOTH, TRAINING) than in the non-STW arms (MAGAZINE, 
CONTROL).   
Overall, the results do not support the central hypothesis that health talk in the STW arms was 
significantly higher than in the non-STW arms.  For the most part, the STW arms do not show a 
consistently and significantly greater extent of talk about health in general or about intervention-
related health topics compared to the non-STW arms.  While the patterns of responses indicate 
differences between the STW and non-STW arms in the expected direction, the majority of tests of 
association between the health talk variables and study condition were not statistically significant.  
The only statistically significant difference between the two groups was found for the Dietary Fat 
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topic, where the owners in the STW arms reported higher levels of talk than their non-STW 
counterparts.  The highest rankings by owners for the extent of health talk can be found for the 
Physical Activity and Weight topics (for the STW arms only), while the lowest rankings can be found 
for the Cancer Screening and Preventing Cancer topics (both STW and non-STW arms).   
9.1.1.3 Observed Health Talk in Salons 
Third, I examined salon observation data to see if the stylist training workshops influenced the 
relative amounts of observed health talk between stylists and their customers during the intervention 
period.  These analyses addressed four primary hypotheses.  First, higher proportions of intervention-
related health talk between stylists and customers should be observed in the STW arms than the non-
STW arms.  Second, the trends in intervention-related conversations across the intervention period 
should be significantly different between the STW arms and the non-STW arms.  Third, higher 
proportions of intervention-related health talk should be observed in salons with higher average levels 
of stylist training.  Fourth, observed health talk should be significantly associated with owner-
reported levels of health talk with their customers.   
Overall, talk between stylists and customers about the various intervention-related health topics 
represents a very small proportion of all observed conversations.  For the most part, there are not 
significant differences between the STW arms and the non-STW arms on observed health talk 
between customers and stylists.  However, treatment condition is significantly associated with two of 
the observed health talk variables – General Health Talk and Cancer Screening – and for both topics 
the conversations are more likely to occur in the STW arms than the non-STW arms.   
Moreover, the trends in health talk across the six campaigns for the STW and non-STW arms are 
not significantly different, i.e., the STW arms did not have a greater increase in intervention-related 
health talk over time than did their non-STW arm counterparts.  However, while the topics of the 
observed health conversations in the STW arms were more likely to be consistent with the campaign 
topics earlier in the intervention period, this consistency declined over time.  This negative trend in 
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health talk-campaign topic consistency is similar to the negative trend in training dose receipt 
observed for the stylists.   
In addition, observed health talk is inconsistently associated with other process measures.  For 
example, salon average training scores (a measure of stylist training dose receipt averaged to the 
salon level) is not significantly associated with observed health talk.  Further, owner-reported health 
talk with customers is not significantly associated with observed health talk when tested for each 
intervention-related topic.  However, the owner Intervention Topics Index (average rating of health 
talk with customers across all the intervention-related topics) is significantly associated with several 
of the observed health talk variables, including Physical Activity, Fruit and Vegetables, Any Risk 
Factor, and Campaign Consistency.  These significant associations provide some evidence for the 
validity (i.e., convergent validity) of the owner-reported health talk measures.   
It is noteworthy that two of the three observed health topics related to the primary outcomes of 
the BEAUTY Project (e.g., Physical Activity and Fruit and Vegetable) show consistently higher 
percentages in the groups that are expected to have more health talk (e.g., the STW arms, salons with 
high average stylist dose receipt, and salons with high owner self-reported health talk with 
customers), while the other risk factor topics are more inconsistent in that regard.  Conversely, 
Dietary Fat and Weight are two observed health topics that show consistently lower percentages in 
the groups that are expected to have more health talk.   
9.1.1.4 Customer Dose Receipt 
Fourth, I examined process data from the Beauty and Health Survey to see if customer dose 
receipt for the intervention strategies (health talk, displays, and magazines) differed systematically by 
treatment condition.  The purpose was to examine levels of dose receipt by intervention strategy, to 
determine if treatment condition is associated with the customer dose receipt measures, and if the 
dose receipt measures are associated with one another.  The central hypothesis is that customer dose 
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receipt for all the measures is significantly associated with treatment condition, and that the effects of 
the process measures on one another would differ significantly by treatment arm.   
Overall, customer respondents reported (1) fairly high levels of display exposure, (2) moderate 
levels of magazine exposure, and (3) low exposure for health talk with stylists.  The results of the 
descriptive analyses suggest that there are distinct, if not consistently large, differences between 
treatments arms on the dose receipt measures.   
For display dose receipt, treatment condition is significantly associated with the extent of display 
exposure, although the effect for the STW arms is not consistently greater than for the non-STW 
arms.  Customer-stylist health talk is significantly and positively associated with display exposure, 
but the effect does not differ significantly by treatment arm.  Magazine dose receipt is also 
significantly and positively associated with display exposure, and as expected, its effect is stronger 
for the THM arms compared to the non-THM arms.  Overall, the results suggest that customers in the 
THM arms who report low magazine exposure will also report low display exposure, but those who 
report high magazine exposure will report high display exposure.   
For magazine dose receipt, treatment condition is significantly associated with the extent of 
magazine exposure, and the effect for the THM arms is consistently greater than for the non-THM 
arms, as expected.  Customer-stylist health talk (in the form of the aggregate Intervention Topics 
Index) is not significantly associated with the extent of magazine exposure (just as the extent of 
magazine exposure is not associated with any of the health talk measures).  In contrast, display dose 
receipt is significantly and positively associated with the extent of magazine exposure, and the effect 
differs by treatment arm but not necessarily as expected.  For example, the effect of display dose 
receipt on magazine exposure is greater for the BOTH arm than for the MAGAZINE arm.  At the 
same time, the effect of display dose receipt on magazine exposure is greater for the non-THM arms 
than their Non-THM counterparts, but this is unexpected given that customers in the non-THM arms 
should not report any magazine exposure at all.  These unexpected results can be attributed to a 
tendency among some customers to report high levels of display and magazine exposure regardless of 
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their treatment arm assignment.  That this may be the case is supported by the fact that customers in 
the non-THM reported unexpectedly high levels of magazine dose receipt in general.  Thus, the 
association between magazine and display dose receipt may be spurious due to bias in the way that 
customers report exposure to those intervention strategies.   
For customer-stylist health talk, treatment condition is significantly associated with change in 
health talk for the Preventing Cancer and Fruits and Vegetables topics.  However, change in health 
talk for these topics is not consistently greater for STW arms compared to the non-STW arms.  
Indeed, change in Fruits and Vegetables talk is significantly greater for the THM arms compared to 
the non-THM arms.  In addition, display dose receipt is positively and significantly associated with 
the all of the health talk measures except the two cancer topics.  For the most part, the display effect 
on health talk does not differ by treatment arm, except for the Weight topic where its effect is 
significantly greater for all three intervention arms compared to CONTROL.  Lastly, magazine dose 
receipt is not significantly associated with any of the health talk measures.   
9.1.2 Study Aim II: Implementation and Outcomes 
In addition to assessing implementation and exposure for the various intervention strategies, I was 
able to evaluate the relationship between the process measures and the study outcomes to see if 
variability in intervention receipt among participants made a difference in the primary goal of the 
BEAUTY Project.  Using multilevel modeling, I re-evaluated the main treatment effects for the 
BEAUTY Project incorporating primary process evaluation measures as independent variables.   
The first research question for this chapter asked whether treatment condition (the main treatment 
effect) is associated with the primary outcomes after controlling for the effects of the process 
measures.  The results indicate that treatment condition is not a significant predictor of the three 
primary outcomes, even after controlling for the effects of the process measures.  In addition, 
evidence for improvements in statistical power is generally inconsistent and inconclusive for the 
models where process measures are significantly associated with a primary outcome.  In general, the 
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differences between the treatment arms on the primary outcome measures are small, making it 
difficult to detect change even when accounting for the effects of highly correlated covariates.  Given 
these small differences on outcomes, we may be able to gain only so much by statistically controlling 
for the effects of potential covariates.   
The second research question in this chapter addressed whether the process measures are 
significantly associated with the primary outcomes.  First, display and magazine dose receipt are 
positively and significantly associated with change in daily fruit and vegetable servings.  The effect 
of display dose receipt on this outcome did not differ significantly by treatment arm, though it was 
expected that the effect would be greater for the three intervention arms compared to CONTROL.  
Magazine dose receipt should have had a positively greater effect for the two THM arms compared to 
the Non-THM arms.  However, the magazine effect is significantly greater for MAGAZINE 
compared to CONTROL, but not for BOTH versus CONTROL and not for THM versus Non-THM.   
Second, the stylist reach measure is positively and significantly associated with the physical 
activity outcome measure, and its effect differs significantly between treatment arms.  Contrary to 
expectations, the effect of the stylist reach measure on the likelihood of engaging in regular physical 
activity is significantly greater for the THM arms versus the Non-THM arms, and more specifically, 
for the MAGAZINE arm versus the CONTROL and TRAINING arms.  Thus, these results do not 
support the assumption of a relationship between stylist reach and the STW intervention strategy.   
The third research question in this chapter addressed whether the inclusion of the process 
measures into the main treatment effects model improves model fit.  For the two outcomes with 
significant process measure covariates (fruit and vegetables and physical activity), evidence for 
improved fit is inconsistent and not conclusive.  The R2 statistics do suggest that the models with the 
process measures included do help explain a greater proportion of variance in the outcome measures 
than the main treatment effects models, but these were small gains and should be interpreted 
cautiously.   
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Overall, these results suggest that the process measures alone may not be enough to greatly 
improve statistical power or model fit.  The inclusion of other relevant and important covariates in the 
models along with the process measures may help.  Given that the between-stylist and between-salon 
variance component estimates for the models were very small (and sometimes zero), it is unlikely that 
stylist- or salon-level covariates will provide additional benefit.   
9.2 Strengths & Limitations 
Like all research and evaluation studies, the present study has both strengths and limitations 
related to multiple factors.  In the previous chapters I discussed strength and limitations relevant for 
the specific analyses in each.  Here I address the main issues that cut across all of the separate 
analyses and have broad implications.   
9.2.1 Limitations 
The main limitations for the analyses presented here are related to sampling and measurement 
issues.  To begin with, there are several limitations related to sampling and sample size.  For the 
customer data, the response rate for the follow-up BHS (49%) reduces statistical power and 
undermines our ability to detect the effects of interest, including for the outcomes and the process 
measures.   The low response rate is compounded by the missing data among both the outcome 
measures, process measures, and the covariates of interest.   
Moreover, problems with nested structure of the customer data also contributed to the sample size 
issues.  Our inability to link all enrolled customers to a stylist (enrolled or otherwise) prohibited us 
from fully realizing a 3-level structure, and introduced additional missing data whenever the stylist 
level was incorporated into the analyses.  In addition, not all of the stylists linked to the customers 
were enrolled in the study, so what little data we had on the stylists were not applied to those 
customers in the multilevel analyses. 
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The lack of data from the majority of enrolled stylists limits our ability to fully understand 
intervention implementation in the BEAUTY Project, especially for the STW strategy.  All enrolled 
stylists were asked to complete the same Beauty and Health Survey questionnaires as the customers, 
but their version also included a “stylist insert” with additional questions just for them.  The stylist 
insert included key process evaluation items that would have provided us with valuable data that 
could have enhanced our understanding of how the stylist training workshops influenced the stylists 
and their interactions with their customers.   
In general, we have little data representing implementation processes that occurred during the 
intervention period and within each of the campaigns.  Much of the process data that we do have is 
pretest-posttest at best, and sometimes only posttest, which limits our ability to understand the 
relationships among process measures and between process measures and the study outcomes.  We do 
have data on stylist training receipt for each of the campaigns.  We also have salon observation data 
from the intervention period which, while useful and informative, represents a very small sample of 
the total interactions that occurred in the participating salons.  Overall we do not have much process 
data over the long period of time when the intervention took place.  Attempts were made by the study 
team to obtain process data during the intervention period (e.g., stylist logs, What Do You Think 
surveys, the magazine post cards), but those strategies proved to be largely infeasible and 
unproductive.   
In addition to data limitations, there are also several limitations for the present study related to 
measurement issues.  First, the process variables used for this study tend to be crude measures of 
intervention exposure.  For the most part, the variables are single item measures with a limited range 
of response options.  In addition, some of the process variables are measured at posttest only (e.g., 
display and magazine dose receipt), limiting our ability to assess implementation and intervention 
exposure over time. 
Second, the stylist (owner) and customer data rely on self-report which always has the potential 
for bias.  Recall bias may be an important factor given that for the posttest assessments the 
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participants were asked to recall their behaviors and experiences over at least 18 months (maybe more 
depending on when they responded to the posttest assessment).  Additionally, social desirability bias 
may be a factor for both the process and outcome measures since some participants may be inclined 
to respond to questions in a favorable way.   
Third, given the available data, I was only able to use measures related primarily to the dose 
receipt process evaluation component (Linnan & Steckler, 2002), and to a more limited extent to the 
dose delivery and reach components.  A more complete picture of implementation for the BEAUTY 
Project could have been painted if I had been able to use measures related to the other process 
evaluation components, e.g., quality of intervention delivery, context, acceptability of intervention, 
etc.) (Baranowski & Stables, 2000; Dusenbury et al., 2003; Flay, 1986; Linnan & Steckler, 2002).   
Lastly, validity and reliability are not established for the measures used in this study, particularly 
for those used with the stylists (owners) and customers related to dose delivery and dose receipt.  The 
results of some of the analyses provide some evidence regarding validity of some measures (e.g., 
construct validity of the customer dose receipt measures).  Developing reliable and valid process 
measures is clearly a priority in the field of evaluation research in general and health promotion in 
particular (Baranowski & Stables, 2000; Linnan & Steckler, 2002; Orwin, 2000), but a strong focus 
on that issue is beyond the scope of this study.   
9.2.2 Strengths 
Despite the limitations, the analyses reported in this chapter have a number of strengths.  First, I 
was able to use data from multiple sources related to the different intervention strategies and 
activities, as well to the various “participants,” including customers, stylists, and salons.  This allowed 
me to consider multiple aspects of the stylist training workshop intervention strategy and triangulate 
the evidence for implementation. 
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Second, while not possible for all process measures, I was able to examine pretest-posttest change 
for some of the process measures (especially customer-reported health talk with stylist) as well as 
changes across intervention period (e.g., stylist training dose receipt and observed health talk).  
Third, I was able to use a multilevel analytical approach that reflects the multilevel nature of the 
setting and the multilevel intervention strategies that were tested.  This approach allowed me to use 
measures from different data sources and for different levels when modeling a variable of interest 
(either process or outcomes), while also assessing the extent to which variance in the dependent 
variables is attributable to either the customer, stylist, or salon levels. 
Lastly, I was able to combine a detailed examination of intervention implementation and 
exposure with an assessment of how process measures are related to the intervention outcomes.  
Taken all together, these analyses reported here allow me to tell a more complete and compelling 
story about the intervention processes of the BEAUTY Project.  Also, by making the link between 
measured intervention exposure and intervention outcomes, we can demonstrate the relevance and 
significance of the process evaluation data, and help explain the observed outcomes of the larger 
study.  The results also provide insight into possible directions for future research and intervention. 
9.3 Implications for the BEAUTY Project:  Implementation and 
Effectiveness 
The results of this study provide insights into the implementation and effectiveness of the 
intervention strategies used in the BEAUTY Project.  Whether or not a health promotion program is 
determined to be effective by evaluation of the targeted outcomes can be influenced by two types of 
problems in intervention research:  (1) intervention failure, and (2) implementation failure (Harachi et 
al., 1999).  Intervention failure occurs when there is something inherently flawed about the 
intervention as designed.  For instance, a lack of treatment effect in the face of high implementation 
fidelity suggests inherent problems in the intervention’s conceptual, theoretical, and/or 
methodological approach (Dusenbury et al., 2003; Orwin, 2000).  Implementation failure occurs 
  299
when intervention integrity is not maintained or is compromised, i.e., the intervention was not fully 
delivered or implemented as conceived and intended by the designers (Orwin, 2000).  For example, a 
lack of treatment effect can be due to low participant exposure to the intervention, either because the 
intervention was not delivered or the participants did not receive it.  Given that the null results of the 
initial treatment effectiveness analyses, the question is whether the intervention strategies failed, or if 
implementation failed.  
9.3.1 Stylist Training Workshops 
The results of this study provide substantial evidence of problems with implementation of the 
stylist training workshop strategy.  First, overall stylist exposure to the trainings was moderate to low 
and declined over time.  Second, for the most part, training exposure did not seem to translate into the 
delivery of health messages to salon customers.  Enrolled stylists (i.e., the salon owners) assigned to 
the STW arms did not report talking to their customers about the intervention-related health topics 
significantly more than their non-STW counterparts.  Furthermore, intervention-related health talk 
was not significantly more likely to be observed in the STW salons than in the non-STW salons.  
Similarly, customers in the STW arms did not report significantly higher talk with their stylists about 
the intervention-related health topics than did customers in the non-STW arms.  Lastly, the process 
measures related to the STW strategy (customer health talk with stylist, stylist training dose received) 
are not significantly associated with any of the primary outcome measures and their effects do not 
differ significantly between treatment arms.  In other words, in terms of explaining the primary 
outcome measures among the customers, it does not matter how much training a customer’s stylist 
received or how much they talked to their stylist about an intervention-related topic.   
Given these results, it would appear that implementation failure would be a likely explanation for 
the lack of treatment effects for the STW strategy.  However, attributing the lack of treatment effects 
to implementation failure assumes that the intervention concept is essentially sound.  But these results 
raise important concerns about relying on stylists to deliver an intervention to their clients, which is 
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essentially what the STW strategy did.  The STW strategy assumed that stylists would attend the 
training workshops and, once trained, they would be able to effectively communicate intervention 
health messages to their customers and persuade and support customers to change their behaviors.  
However, this assumption may be flawed, and therefore, the intervention concept may be flawed as 
well.  Given that exposure to the trainings did not appear to translate into consistent and high delivery 
of health messages to customers by stylists, then perhaps we are also seeing intervention failure in 
these results as well. 
9.3.2 Targeted Health Magazines 
Although not a primary focus for this study, the in-salon displays and targeted health magazine 
strategy appears to have done fairly well in terms of implementation.  Customers in the THM arms 
report moderate to high exposure to the magazines, and high levels of magazine exposure appear to 
have a significant and positive effect on fruit and vegetable consumption (for the average 
MAGAZINE arm customer).  In addition, customers report high levels of exposure to the BEAUTY 
displays in their salons and displays are positively correlated with customer-stylist health talk.  Thus, 
these results suggest that, when fully implemented and with high levels of exposure within the 
targeted population, these may be effective strategies for addressing cancer-related behavioral risk 
factors, and possibly other public health priorities as well.   
9.4 Implications for Future Interventions 
The results of this study suggest that we may not be able to expect stylists to play a very active 
role in delivering interventions to their clients.  But this does not mean that salon-based public health 
interventions are unwarranted, or that stylists can not play a role in those interventions.  Rather, we 
need to be conscious of the potential limitations of using stylists as intervention agents while seeking 
ways to incorporate them into more effective intervention designs.  The fact that customer-reported 
health talk with stylists is positively correlated with display exposure (and display exposure is 
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correlated one of the primary outcomes), suggests that stylists may be able to play an instrumental if 
not central role in intervention implementation.   
The results of this study indicate that beauty salons remain a potentially important and fruitful 
setting for public health interventions, at least among African-American women.  The BEAUTY 
project has demonstrated that women can be recruited into health promotion studies in high numbers 
(Debnam, 2002; Linnan et al., 2007).  In addition, the customer data confirm that African American 
women tend to sustain long-term relationships with their stylists, visit their salons frequently, and 
spend considerable time in the salon per visit.  All of this suggests a potentially high level of reach for 
salon-based interventions.   
Future interventions in salons may be able to utilize salons as sites for initially recruiting 
customers into the programs, but not rely completely on the salon setting for delivery of the 
intervention components.  The print media tested in the BEAUTY Project only partially depended on 
the salon setting for delivery to customers – the displays were installed in the salons but the 
magazines were delivered to customers homes.  The key may be to work with salon owners and 
stylists to create a supportive and empowering environment for customers so that they can work on 
making changes to improve health and well-being.  Customers may engage in intervention activities 
primarily outside of the salon environment, but when they do visit the salons, they intervention is 
reinforced and strengthened through informational materials in the salons and encouragement and 
support by their stylists and other customers.  Further, stylists can be engaged in the same 
intervention activities as their customers so that they can provide mutual support based on shared 
experience.   
Lastly, there may be some topics that are easier to address than others in the context of salon-
based interventions, particularly if stylists are expected to deliver health information to their 
customers.  The results of this study indicate that stylists and customers did not talk about certain 
topics to a great extent, such as cancer, body weight, and dietary fat, either because they are sensitive 
topics or difficult to introduce in the salon context.  On the other hand, some health topics were 
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relatively common, including fruit and vegetable consumption and physical activity.  Thus, future 
interventions should be conscious of how interventions addressing certain health topics may “fit” into 
the salon setting.   
9.5 Implications and Recommendations for Research 
The results of the analyses presented here have a number of implications for health promotion 
intervention research and evaluation, particularly for conducting process evaluations with a focus on 
intervention implementation and exposure.  In addition, the results provide insights and lessons for 
evaluating future salon-based health promotion interventions.   
Future intervention studies based in beauty salons are faced with a number of evaluation 
challenges and opportunities.  First, the BEAUTY Project has shown us that data collection from 
participants can be challenging, especially among the stylists.  We need to do a better job of 
collecting data from the stylists so we can see who they are and how their characteristics affect 
intervention implementation and outcomes.  Emphasis should be placed on baseline and post-
intervention data collection among participating stylists to ensure that they are adequately represented 
in the overall dataset.  Second, when stylists are asked to help deliver parts of the intervention, we 
need to do a better job of measuring both delivery quantity and quality.  The salon observations 
conducted as part for the BEAUTY Project provide valuable and unique information about social 
interactions in the salons, but they are limited in terms their ability to capture the delivery and receipt 
of the intervention strategies.  Studies of school-based interventions where teachers deliver health 
education curricula to students offer insights into how to measure dose delivered and quality of 
delivery (Dusenbury et al., 2003; Sanchez et al., 2007).  But informal conversations between stylists 
and their customers cannot be compared to teachers delivering a structured curriculum, so new 
methods for evaluating intervention delivery by stylists need to be developed.  For example, quick 
assessments with stylists taking only a few minutes and which are done on a periodic basis may 
provide the best way to get simple yet relevant dose delivery information.  Third, we need to do a 
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better job of collecting process and outcomes data from the customers.  The BEAUTY Project 
demonstrated that it is possible to achieve recruitment goals and response rates for baseline 
assessments.  However, the follow-up response rates were lower than desired which have implications 
for the power to detect treatment effects.  The Project utilized a combination of initial in-salon survey 
administration (with the help of the stylists to remind and prompt customers to respond) followed by 
a telephone interview survey.  Future salon-based studies will require an investment of additional 
resources and the application of innovative methods to achieve higher follow-up response rates.  In 
addition, future studies should consider collecting data from customers (or samples of customers) 
throughout the intervention period in order to better assess their exposure and reactions to 
intervention strategies and components.  This could be accomplished with brief telephone interviews, 
e-mail or on-line surveys, or even through mobile communications technologies such as text 
messaging or instant messaging via mobile phones.   
This study demonstrates the value of evaluating intervention implementation, and making the 
connection between implementation and outcomes.  Without a careful examination of the process 
evaluation data available from the BEAUTY Project, it would be difficult if not impossible to identify 
the implementation problems related to the intervention strategies, particularly for the stylist training 
workshops.  In addition, we would not have been able to evaluate how variability in intervention 
exposure influences the BEAUTY Project’s primary outcomes.  When evaluating public health 
interventions, investigators should make efforts to integrate process evaluations into the overall study 
using existing measurement frameworks (Baranowski & Stables, 2000; Linnan & Steckler, 2002).  
Investigators can then use the process data to describe intervention implementation and exposure, as 
well as to explain and interpret the outcomes of interest.   
When planning for process evaluation, investigators need to think carefully about how best to 
collect process data in order to enhance its explanatory value (Linnan & Steckler, 2002).  If possible, 
investigators should utilize study designs that allow them to establish evidence for causal 
relationships between process measures and outcomes.  For example, in the BEAUTY project some 
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of the process measures were collected posttest only, and when they are analyzed in relation to other 
process measures or the study outcomes we are only able to establish statistical association but not 
causality.  A better approach would have measured intervention exposure periodically during the 
intervention period, and then those measures could have been used to predict pretest-posttest changes 
in the outcome measures.   
In addition to study design issues, investigators need to invest in developing and refining process 
measures for their intervention studies.  For the most part, the process variables used for this study 
tend to be simple measures that probably do not represent full variability in intervention exposure.  A 
better approach would develop and use multi-dimensional, multi-item scale measures with greater 
number of response options per item.  Given the complexity of some intervention studies, where 
multiple strategies and components are utilized, the development of a single index representing the 
entirety of intervention implementation is not feasible or desirable (Linnan & Steckler, 2002).  
Instead, when appropriate investigators can create scale measures for specific intervention 
components and incorporate those measures into multivariate analytical models.  This would allow 
investigators to evaluate the differential effects of discrete intervention components on study 
outcomes.   
The prominence of ecological models for health behavior has led to the implementation of public 
health programs that seek to bring about changes at multiple levels, including individual, 
interpersonal, organizational, and community levels (Green, Richard, & Potvin, 1996; Stokols, 1992).  
To the extent that intervention effects at higher level are expected to influence lower levels, 
evaluating multilevel interventions requires multilevel study designs and multilevel analytical 
approaches.  Multilevel modeling is a useful approach for analyzing data derived from multilevel 
interventions because it allows us to:  (1) specify the proportion of variance attributable to the higher 
levels; (2) test the effects of higher level variables on an outcome of interest; and (3) determine if 
inclusion of higher level variables helps reduce unexplained variance in the outcome.  This approach 
was used with some of the analyses presented here and it allowed us to test assumptions about the 
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multilevel nature of the data.  The interventions tested for BEAUTY Project and the context for the 
study (in beauty salons, where customers are nested within stylists which are nested within salons) all 
suggest that a multilevel analytical approach to assessing intervention implementation and exposure is 
warranted.  However, the results indicate that very little to none of the unexplained variance in the 
dependent variables (whether they be the process measures or the primary outcomes) is attributable to 
the stylist or salon levels.  In addition, stylist- and salon-level variables generally are not significantly 
associated with the outcomes of interest.  But regardless of the results, using a multilevel modeling 
approach allowed us to scrutinize and test assumptions and hypothesizes about the implementation of 
multilevel interventions and how implementation will influence outcomes.  We would not have been 
able to do this with other approaches.  A limited number of other health promotion intervention 
studies have also utilized multilevel analysis to evaluate intervention implementation and outcomes, 
demonstrating the value of this approach (Campbell et al., 2004; Campbell et al., 2007; Harachi et al., 
1999; McGraw et al., 1996; Robert et al., 2006; Sanchez et al., 2007).  When appropriate, health 
promotion researchers should utilize multilevel analytical approaches to better understand how 
multilevel interventions bring about desired changes.   
All of these recommendations –the expanded role of process evaluation and collection of process 
data, development and application of more sophisticated process measures, and utilization of 
sophisticated analytical techniques – must be balanced in terms of their potential benefits and costs 
(Linnan & Steckler, 2002).  Every program evaluation and intervention study is carried out with a 
limited set of resources and within a limited time frame.  Comprehensive and complex process 
evaluations require extra resources that may be needed for other aspects of the overall study.  
Collecting additional process data on top of the data needed to evaluate outcomes imposes extra 
burden on study participants, which runs the risk of exhausting participants and undermining overall 
response rates.  Yet in this paper I have argued that evaluating intervention implementation should be 
a central function of intervention studies alongside the evaluation of outcomes.  Effective 
interventions for many public health priorities are not easy to come by or readily available, and we 
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should be sure that a potential intervention approach is given a fair test and not too quickly dismissed 
(or too quickly accepted).  Without process evaluation, it is frequently difficult if not impossible to 
adequately explain how a health promotion intervention produces (or does not produce) the desired 
changes.   
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